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In radio communications, knowledge is progress. Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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INCH 


WIDESCREEN 
DEEP IMAGE 


gives you so much more! 


- ■ ■ ■ AWA DEEP IMAGE 25 INCH CONSOLE MODEL D73—249 GNS. 

more of everything... 

Not just a BIGGER picture, but MORE picture (and words, too), right out to the 
edges of the big wide-screen! MORE clarity, with AWA "Dynamic Focus” that gives 
full, edge-to-edge Deep Image definition. MORE features, with AWA "Deep Fringe” 
Super Signal chassis and Selectasound control unit. Sound outlets, too! 

AWA Deep Image engineering gives outstanding reliability, finest performance in any 
area. AWA is the mark of excellence in television. 

MORE reasons to trade-in your present set! AWA Deep Image wide-screen 25 inch 
TV, available from authorised AWA retailers. 

• Available to operate from 32V DC home lighting plants. 

Manufactured and guaranteed by 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED • Australia’s National Wireless Organisation 

AWA DEEP IMAGE 25 INCH LOWBOY RECEIVERS IN PRODUCTION AT AWA RADIO ELECTRIC WORKS, ASHFIELD. N.S.W. 
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HI-FI 

STEREO 

AMPLIFIER 


MODEL SM-34 



Featuring 26 watts, 13 watts per 
channel, of undistorted stereo and 
monophonic reproduction of M.F. 
broadcast, short wave, tape, and 
disc programmes. This high fidelity 
tuner-amplifier is ideally suitable 
for home use or commercial appli¬ 
cations. 

The SM-34 is equipped with a 
scratch filter to eliminate noise on 
older records, and at low output 
levels the loudness control enables 
the proper balance of reproduction 
to be maintained. Connections for 
tape recording and reproduction 
utilise the standard DIN terminal 
and during recording the amplifier 
can be used as a monitor. Pro¬ 
grammes on any of the inputs to 
the amplifier can be recorded on 
tape. 

Long life high efficiency silicon 
rectifiers are used in the power 
supply. 


SPECIFICATION 

POWER AMPLIFIER: 

Output: Max. 32 watts total, 16 watts 
peak per channel 
Frequency Response: -2 db, 20 to 

80 kc/s 

Harmonic Distortion: less than 1% 

at 13 watts, each channel 
Output Impedances: 8, 16 and 32 

ohms, each channel 

PRE-AMPLIFIER, EACH CHANNEL: 
SENSITIVITY & GAIN: 

GRAM.: Mag. 2 mV, 77 db for 12 W. output 
Crystal: 50 mV, 49 db for 12 W. output 
TAPE & MIC.: 1.1 mV, 82 db for 

12 W. output 
AUX: 70 mV, 46 db for 12 W. output 

Signal-to-Noise Ratio: Better than 

55 db (at TAPE output) 

AM-(MEDIUM WAVE) TUNER, 
CHANNEL 1 & CHANNEL 2: 

Frequency Range: 535 to 1,605 kc/s 
Band Width (adjustable): 6 kc/s -3 db 
16 kc/s -3 db 
Sensitivity: 60^V or better for 0.5 

watt output 


AM-(SH0RT WAVE) TUNER, 

CHANNEL 1: 

Frequency Range: 3.5 to 10 Mc/s 

Band Width (adjustable): 6 kc/s -3 db 
16 kc/s -3 db 
Sensitivity: 60/xV or better for 0.5 

watt output 


DIMENSIONS & WEIGHT: 

Height: 6 inches 

Width: 17^ inches 

Depth: 13£ inches 

Weight: 29 lb. 


price £116.5.0 

including Sales Tax 


Visit the AWA 
Audio Centre 
72 Clarence St.l 


For further particulars please write to 

AMALGAMATED WIRELESS (AUSTRALASIA) LT! 


47 YORK STREET, SYDNEY. 2 0233 - EXT. 360. 

MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, I' 
67 9161 4 1631 28 3426 3 3836 2 1804 

ADELAIDE: Newton McLaren Ltd. 51 0111 


43 191 
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COVER PICTURE 

Portion of the production line at 
the A.W.A. Radio Electric Works 
at Ash field, N.S.W. showing the 
new 25” Deep Image TV lowboy 
receivers undergoing final adjust¬ 
ment of linearity and centring of 
the ]>icti:re. The test pattern 
comes from A.W.A.’s own trans¬ 
mitter that pipes the signal 
through the works. 
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ABC certified circulation in excess of 44,000 


WE CHANGE OUR NAME 

T HIS month, in accordance with earlier announcement, the journal comes 
to you under the name “ELECTRONICS Australia”, a choice, I 
might mention, that has received wide approval from readers and adver¬ 
tisers alike. Adoption of the new name represents another phase in our 
development, each reflecting similar phases in the industry of which we 
are part. 

The foundation for the present journal was laid in 1922, with the 
first issue of “Wireless Weekly”. In the years that followed, “Wireless 
Weekly” saw the establishment of broadcasting in Australia and the evolution 
of the wireless receiver from a new-fangled gadget to a routine facility. 
It covered technicalities, personalities and program notes. 

In 1939, interest in the last two had dropped to a point where it was 
thought timely to re-cast the technical section into a national monthly 
journal, devoted primarily to radio and allied hobby interests; hence the 
name “Radio and Hobbies”. As matters transpired, it fell to the lot of 
the new journal to report the enormous technological progress during and 
after the war, when radio stepped far beyond its traditional role as a 
medium of communication and entertainment. 

In the mid-1950s television came to Australia, with its tremendous 
and immediate impact. Inclusion of the word “Television” in our title 
was inescapable at the time, cumbersome as it was. 

Now, ten years later, television has become just another segment in 
an industry which is continuing to expand and to penetrate into almost 
every other field of human endeavour. It is logical, therefore, that we 
should drop the individual nouns and major on the one word which now 
adequately describes our range of interest. 

So “ELECTRONICS Australia” comes to you as a new name on a 
journal which has built up a huge store of goodwill during 43 years of 
publication; a journal which has the fundamental aim of projecting the 
Australian image in the field of electronics. 
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IT HE NEW 
MODEL 450 EQUIPMENT CABINET. 

Designed to suit all types of locally 
made and imported amplifiers and 
players. The standard cabinet is 32 J 4in 
long, 16in wide, 9V6in high. It may 
be used as a floor model as illustrated, 
or unscrew the legs and you have a 
table or bookshelf model. A version 
is also available to suit large ampli¬ 
fiers and turntables. 

The Amazing INSTROL 
Paymaster BOOKSHELF 
SPEAKER SYSTEM 

This system, designed R. TV and H. 
Dec., 1964, gives performance equiva¬ 
lent to and even better than imported 
systems, yet at less than one-third the 
cost. Magnificent bass response, with 
extreme clarity in upper register due 
to the virtual absense of intermodula¬ 
tion. The full kit is complete with all 
components, precisely to R. TV and H. 
specifications. Speakers, acoustic wad¬ 
ding, grille cloth, foam, choke, con¬ 
densers, etc. Size only 1914in x 
ll>4in x 6'/sin. 


INSTROL QUALITY 
AUDIO FURNITURE 

A complete range of equipment cabinets and speaker 
enclosures to suit every possible requirement. 

KITS to construct yourself or Built and Polished. 

Instrol cabinet kits are complete in every way. All parts 
such as screws, nails, hinges, castors, stays, grille cloth, 
acoustic wadding, etc., are included. All panels, even in 
the largest cabinets are precut, ready only to glue and nail 
together. Only a hammer and screwdriver necessary. Timber 
panels are veneered in best quality Qld. Maple suitable for 
finishing in Walnut,' Mahogany, Rosewood, etc., or in Teak 
for Scandinavian oiled Teak finish. 


PRICES: 

No. 450—Kit of Parts. £13/16/0 

(Teak, £3 extra) 

Built and Polished. £19/16/0 

BOOKSHELF 

Complete System—Kit of Parts.£14/0/0 

Built and tested. £17/18/0 

CABINET ONLY—Kit. £6/0/0 

Polished. £10/0/0 


(Grille cloth, wadding and foam included) 


Postage Rates 


BOOKSHELF 

N.S.W. 

Qld., 

: Vic., Tas. 

Other 

States 

Pol. Cabinet 
or Cab. Kit. 

10/- 

14/- 

20/- 

Full System 
Kit and built ! 

12/6 

18/- 

26/- 

No. 450 KIT 

22/6 

32/- 

46/- 


Built and polished No 450 by Rail or 
Road Transport only. 



Instrol Cabinet No. 200 


Instrol 

Cab. No. 600 

A roomy cabinet 
specially designed 
for modern ampli¬ 
fiers. Available as 
a pre-cut assembly 
kit, or built and 
polished. 


Instrol Cabinet No. 500 

A magnificent piece of furniture-—the choice 
of professional men and executives. External 
measurement 56in wide. 29in high, 22in deep. 
Price 

KIT OF PARTS. £48 10 0 

Built and Polished. £79 10 0 

Write for Instrol descriptive cabinet brochures 


An elegant, well bred piece of furniture. Suited 
for all types of modem hi-fi equipment. In 
kit form or built and polished. Matching 
speaker enclosures also available. 

Price: Complete kit of parts £19/18/-. 
Built and Polished.£28/18/0 


Price —Complete Kit of Parts £ 16 . 

Built and Polished.£25/10/0 


Instrol No. 700 Stereogram 
Cabinet 


INSTROL 

SLIMLINE 

ENCLOSURES 


Beauty, utility, plus economy are 
a feature of this 5ft long cabinet. Acoustically 
designed speaker enclosures at each end. Two 
record storage sections, plus generous ampli¬ 
fier and player space. 

Price: Kit of Parts £21/18/0 
Built and Polished.£36/10/0 


Designed on the 
D.P. principle for 
most makes of > 
local and imported 
8in, lOin and 12in 
speakers. Beau- ■•‘V- 
tifully proportion- 
cd, the 8in is 
only 25V41n. x 14in 
x 6in and the 10in/ 

12in is 27Win x Wv W: 
17l4in x 714in. 

8in KIT OF PARTS .. ., 

8in Built and Polished .. .. 
10in/12in KIT OF PARTS . 
10in/12in Built and Polished 


PPRICE: 
£6 0 0 
£10 15 0 
£6 18 0 
. £ 12 / 0/0 


ELECTRONICS Australia, April, 1965 


BUILDING 


Phone 


211-4213 




























































EVERYTHING FOR TIIE HI-FI ENTHUSIAST 



T 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 
TUNER 

Originally described “R.TV A H.“ December 
196*. this outstanding design is a combina¬ 
tion c»f l.'nit No. 4. a 9 watts per channel am¬ 
plifier, and Program Source Tuner. 

Price 

KIT OF PARTS. £4* 5 0 

Built and Tested . . . . £58 13 0 


INSTROL-PLAYMASTER 
No. 108 STEREOGRAM 



A truly remarkable stereogram described 
“R.TV A H.“ October 1964. 

Price 

KIT OF PARTS . .£34 18 0 

Built and Tested. £45 5 0 

We recommend the Bookshelf System with the 
108. or our No. 700 Cabinet with built-in 
speakers. 


INSTROL-PLAYMASTER 
Unit No. 4 STEREO 
AMPLIFIER 

A fine basic 9 watt per channel stereo am¬ 
plifier. described “R.TV A H.“ May 1962. 
High performance at moderate cost. 

Price 

KIT OF PARTS. £36 10 0 

Built and Tested. £46 18 0 




INSTROL-PLAYMASTER 
PROGRAM SOURCE TUNER 

A wide range tuner with excellent tonal 
quality. “R.TV. and H.” design April 
1961. This is a matching tuner for 
Unit No. 4 Amplifier yet is suitable for 
use with most modern amplifiers. 
Trice: KIT OF PARTS, £16/18/-. 
Built and Tested, £26/-/-. 


INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 

Tlic latest in Tape Recording equipment. De¬ 
scribed in this magazine March and April, 
1965. All parts now becoming available. 
Write for details. 


X 



jej;J 


« « « « gp 

m « « « — 


AKG STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn com¬ 
fortably for hours. 
Freq. Rcsp. 30 to 20,000 c.p.s. flat, 
with total harmonic distortion less 
than 1 p.c. Will suit any type of 
amplifier. 

£9/18/6 (plus 5/- postage). 



H. W. SAMS TECHNICAL 
BOOKS 

Tn addition to these few books, there is a 
wide range of titles covering all electronic 
subjects. Send for free catalogue. 


“Electronics for the Be¬ 
ginner”, 45/6d. An amaz¬ 
ing book which in this 
modern age should be read 
by all. 


PLAYMASTER 103 
GUITAR AMPLIFIER 


INSTROL & OXFORD 
METALWORK 


“Practical Transistor 
Servicing” .. .. 34 9 

“101 Ways to use 
your Oscilloscope.. IS 9 

“Understanding 

Electronic 

Components" 34 4 

“Hi-Fi Stereo 
Handbook . 45/6 


Electro*!! 



tif 

L-tb: 


Originally described “RTV&H” October. 1962. 
to January. 196.*. Available as a complete 
kft, or special parts separately. 

Carrying Case. £10 4 . plus 14 postage. 

Cut, drilled and Cad-plated Chassis. £2 15 10 
plus 6 postage. 

Label Gold with Black Figuring. .£ 1 7. 6. 
plus 1 postage. 


We can sup¬ 
ply high 
quality 
metal work, 
and 

for all 
master 
signs, 
price 


labels 
Play- 
de- 
Free 
list 

available detailing Instrol 
metalwork to suit “R.TV 
cuits. 



and 

and 


Oxford 
H” cir- 


* POST THIS COUPOII 

Or write. Phone, or Call for full details. 

□ Instrol Playmaster Hi-Fi. 

□ Instrol Cabinets and Kits. 

□ Cannon Connectors. 

□ Sams Books. 

□ Guitar Amplifier. 

□ Metalwork. 

(Mark X in square) 

To BROADWAY ELECTRON ICS 
Tty. Ltd., E. S. and A. Bank Building, 
Cnr. Broadway and City Road 
[opposite Grace Bros.) BROADWAY. 

Dear Sirs, 

Please send full details to:— 


TRANSISTORISED 

IGNITION 

All parts avail¬ 
able to construct i 

the Transistor¬ 
ise d Ignition 
System (“R, TV 
& H,” March, 

1964). 

Trice: Complete 
Kit, including 
coil, £16/8/6. 

ROFO Ignition 
Coil only, 

£5/7/-. 

Plus 5/- postage. 



CANNON AUDIO 
CONNECTORS 

We are distributors 
for the well known 
Cannon audio connec¬ 
tors. All types avail¬ 
able ex stock including 
3, 4, 6 and 7 pin types. 
Price list available. 



NAME . 

ADDRESS. 
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Fairchild makes transistors for the Army, Navy, Air Force... 
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...and civilians. 


Fairchild built the first silicon planar tran¬ 
sistors for use in American military and 
aerospace projects. They were especially 
designed for ruggedness and dependability, 
to perform under extreme operating con¬ 
ditions over long periods of time. Now 
the same basic transistor is being used in 
Australia for television sets, stereograms, 
radios, hearing aids, industrial equipment. 


computors — even controls for model 
aeroplanes. The advantages are the same; 
Fairchild transistors can be counted on 
for unparalleled stability and long life — 
in outer space or in your living room. 

FAIRCHILD 

AUSTRALIA PTY. LTD. 


A DIVISION OF FAIRCHILD CAMERA 
AND INSTRUMENT CORPORATION 


NOW MANUFACTURING IN AUSTRALIA 


ENQUIRIES: 46 CAROLINE ST., SOUTH YARRA, S.E.l, VICTORIA 
TELEPHONE: 26 3713/CABLES: FAIRCHILD MELBOURNE 


FC/l 
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ULTRASONICS IN THE 
STEEL INDUSTRY 


By C. J. Turner * 


to vibrate and that the pitch or note of the sound produced 
will be modified by the presence of any large crack or flaw. 
However, the size of such defect which can be located by 
this method is large and, by present-day standards, the 
method is of limited practical use. 

From the fundamental relationship between frequency 
and wavelength in a material it can be shown that as the 
frequency of vibration is increased, . the wavelength is 
correspondingly decreased; further, that testing with 
decreased wavelength improves the chances of locating small 
defects. 

In 1880 the brothers Curie discovered the piezo¬ 
electric effect. They noted that a plate cut from a crystal 
in a particular direction exhibited the property of generating 
an electrical potential across the faces of the plate, when it 
was subjected to mechanical pressure. This effect was found 
to be appreciable for certain naturally occurring crystals— 
quartz, tourmaline, etc. Shortly afterwards, it was predicted 
that such crystals would generate electrical signals pro¬ 
portional to alternating mechanical vibrations imposed on 
them, or would generate mechanical vibrations according to 
the electrical signals applied. 

The possible application of the piezo-electric effect for 
the location of defects in materials by ultrasonics appears to 
have been proposed by the Russian investigator Sokolov. 
It is of interest to note his observation in 1929— . . 
ultrasonic vibrations might be used to supplement X-ray 
examination/’ Today ultrasonic testing has. in fact, replaced 
X-ray examination in the inspection of many components. 

BASIS FOR THE DESIGN 

The experiments of Sokolov and other investigators of 
that period provided the basis for the design of the present- 
day ultrasonic flaw detector, which consists of two main 
units—the basic instrument and the probe or sensing head. 
The instrument contains a control pulse generator, a time- 
base waveform generator, a high voltage pulse generator, 
high and low frequency amplifiers, and a cathode-ray tube. 

In operation, short pulses of electrical energy excite 
the piezo-electric material and cause the transducer within 
the probe to oscillate at a certain frequency. These mechani¬ 
cal vibrations are transferred to the material under test 
through a coupling medium such as oil or water and are 
propagated through the material in straight lines with a 
velocity which is dependent on the nature of the material. 
After producing each pulse, the equipment reverts briefly 
to the ‘‘receive” condition, to detect any reflection which 
might be forthcoming. 

If the beam strikes a metal-air interface, some of the 
energy is reflected. When this pulse of reflected energy 
returns to the probe, it is re-converted by the piezo-electric 
material into electrical energy which is amplified and shown 
on the cathode-ray screen. The time taken for a pulse of 
energy to leave the probe and return after being reflected 
is predictable, so the time-base can be adjusted to represent 
a certain distance from the lest surface. 

Both the initial outgoing pulse and pulses received by 
the probe appear on the screen as vertical deflections, as 
illustrated. If the thickness of the material is known, and 
the time-base is adjusted so that the back-wall reflection 
occurs in a certain position, then the position of the defect 
reflection will indicate the distance to the defect from the test 
surface. This immediately suggests a method of measuring 
material thicknesses using ultrasonics and this will be men¬ 
tioned at a later stage. 

Applications of ultrasonic testing in the steel industry 


Testing table rolls on the 140-inch plate mill line . 


* Port Kembla steelworks. By arrangement with “The B.H.P. 
Review." 


Checking plate at the Port Kembla steelworks 
lor internal flaws, using ultrasonics. 


'THHE noises of a busy steelworks—rolling mills, loco- 
A motives, cranes and whistle blasts calling for electricians 
or fitters—are familiar enough. There are, however, “sounds,” 
inaudible to the human ear, which are playing an important 
part in the steel industry. At the present time, “ultrasound” 
finds a major use in the steelmaking industry in detecting in¬ 
ternal flaws in metallic bodies. 

Increasing demand for materials with higher strength- 
to-weight ratios for critical applications necessitates the 
provision of components and materials of much higher 
quality than might otherwise be required. With this has 
come the requirement that such material be subjected to 
more critical testing to prove its suitabilty for the proposed 
service. 

Ultrasound, or ultrasonics, while not providing the com¬ 
plete answer in itself, is playing a major part in ensuring 
that these exacting requirements are met. 

A sound wave, whether audible or ultrasonic, is a 
mechanical vibration which involves movement of the 
medium in which it is travelling and such a wave can there¬ 
fore be transmitted through any elastic medium. The 
methods by which such a mechanical vibration can be intro¬ 
duced into a body are numerous. For example, it has long 
been known that a hammer blow will cause a railway wheel 
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can be classified into those connected 
with quality controls, plant maintenance, 
and fabrication. 

Quality Control: The use of steel for 
increasingly critical applications, 
together with the increased understand¬ 
ing and acceptance of ultrasonic testing 
as a method of inspection has resulted 
in a large number of customers requiring 
that ultrasonic examination be carried 
out on material which is to be supplied 
to them. Obviously there are limitations, 
both practical and economic, to the 
types of product which can be tested in 
this way. However, new equipment and 
techniques are constantly being 
developed which will allow such exam¬ 
ination to be carried out in conjunction 
with the production line. 

In some overseas plants, where the 
demand requires it, equipment has been 
installed which allows continuous auto¬ 
matic ultrasonic examination of various 
products as a point on the production 
line is passed. 

LIMITED DEMAND 

At Port Kembla, in N.S.W., quality 
control of this kind is limited at the 
present time to slab and plate material, 
because of limited demand associated 
with the cost of the service; it is carried 
out manually by skilled operators. A 
plate tester is used which allows the 
probe to be moved continuously over 
the plate surface. The enclosed probe is 
irrigated by a couplant, usually consist¬ 
ing of a mixture of soluble oil and 
water, which is stored in the tank on 
the handle of the device. By moving 
the probe over the plate surface and 
simultaneously observing the instrument 
screen, the operator is able quickly to 
ascertain the internal soundness of the 
material. 



ultrasonic testing , with Haw and 
boundary reflections shown. 

Below: Typical initial and echo pat¬ 
terns from a cast roll, free of in¬ 
ternal flaws. 


Obviously a large number of com¬ 
ponents of various shapes and sizes can¬ 
not be considered here, but an idea of 
the geometrical sonics which must be 
considered by the operator can be 
gained from the accompanying sketches 
which depict a popular theory on why 
whales sometimes become stranded on 
gently sloping beaches. It is thought that 
sound pulses from the whale’s navigation 
system glance off the bottom, and keep 
going without being reflected back to 
the whale. The ambiguous result is then 
interpreted as an open sea, with the 
rather tragic consequences. 

Similarly, unless great care is exercised 
by the operator, reflections arising solely 
from the geometry of a component can 
lead to erroneous interpretations. It is 
sometimes necessary, as a result, to 
develop a completely new technique for 
a particular component. 

At Port Kembla, ultrasonic examina¬ 
tion of a wide variety of components is 
carried out on a routine basis. These 
include many different types of rolls, 
axles, shafts, and diesel-loco crankshafts. 
Again, the use of an ultrasonic flaw 
detector to determine the thickness of 
materials when access can be gained 
from only one side allows quick deter¬ 
mination of the amount of corrosion 
undergone by the walls of smoke stacks, 
boiler and pressure vessels and con¬ 
tainers of corrosive media. 

The failure of a component in service 
is usually both costly and dangerous 
and, as ultrasonic examination can often 
prevent such an occurrence, it is highly 
desirable to use the process to its maxi¬ 
mum advantage in this field. 

Fabrication; With the increasing de¬ 
mand for higher quality materials for 
most engineering purposes, has come the 

(Continued on Page 108) 


There is little doubt that, as progress is made in develop¬ 
ing equipment and techniques which arc not subject to the 
practical limitations encountered at present, quality control 
by automatic ultrasonic examination will become an in¬ 
tegral part of most production techniques. 

Plant Maintenance: Whereas the testing of material on a 
production basis is usually repetitive, once a method has 
been established, the testing of plant components of various 
shapes and sizes offers more of a challenge to the ultrasonic 
operator. 

There are two main difficulties. First, the geometry of 
the part must be fully considered so that reflections caused by 
section changes, shear wave effects, etc., are not mistaken 
for defect reflections. Secondly, the size and nature of the 
defect must be determined so that it will be known whether 
the defect is likely to affect the service of the component 
to a significant degree. 



I 



Whales may become stranded because a particular com¬ 
bination of interfaces fails to produce a warning echo. 
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A hidden defect in a butt weld introduces a reflection 
which would not otherwise be apparent. 
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THE STORY OF MNEMONICS 


THE DEVELOPMENT OF 
ELECTRONIC MEMORIES 


by BRUCE SHORE * 


Asked to describe a modern library, you would probably 
say it is a building consisting of a librarian, a place to 
store books and a card index using numbers and 
letters to specify each book's location. 

Ask the same question of an electronic memory 
engineer, however, and he might well rattle off that 
it is a book-organised, random-access, title-addressable 
memory system employing an alpha-numeric 
code and a human sense-winding. 

Baffling as the second definition may sound, it says precisely the same 
thing as the first but does so in an extraordinary jargon that has grown up 
around one of the electronic industry’s most astonishing achievements — the 
electronic memory. 

Conceived in the early 1940s, electronic memories have been a major 
focus of RCA research and development ever since. In the intervening years 
such pioneering achievements as the Selectron and the Myriabit Memory, both 
developed by Dr Jan A. Rajchman of RCA Laboratories, have contributed 
significantly to their present form and performance. 

Like a library, they consist of three essential parts — an area to store 
information, a means for putting it in or taking it out, and an indexing 
system which differs from that of a library only in using a binary instead of a 
number-and-letter code. Thus, all information put into them is first converted 
to a language whose alphabet consists of two letters only — negative and 
positive voltages—and whose words are arbitrary combinations of those “letters.” 

To appreciate how much information such an indexing system can handle, 



Punched cards, punched tape or magnetic recording tape, as illustrated above, 
can provide a comupter with a memory of almost limitless capacity but with 
access restricted by the mechanical aspects of the particular system. 


consider one of the world’s best known 
binary systems — Morse Code. With 
an alphabet of only two letters — dot 
and dash — enough combinations can 
be made (26) to transmit every thought 
and word in the English language. The 
same holds true for the binary system 
of electronic memories. 

For binary storage, electronic memories 
contain a multitude of independent ele¬ 
ments or memory cells which are capable 
of storing plus or minus voltages or 
their magnetic equivalent. (Since electric 
currents always come with associated 
magnetic fields, it is possible to use 
either the electric or magnetic compon¬ 
ent for storage.) 

“Writing” binary information into the 
memory is made possible by stationing 
each cell at, near or around the inter¬ 
section of a horizontal and a vertical 
wire or other electrical conductor. Since 
many cells are involved, the many wires 
needed are laid out in the form of a 
grid with a cell at each intersection in 
the grid. The resulting assembly is 
called a “memory plane.” In today’s 
standard computer, several planes are 
usually wired together to form a “mem¬ 
ory stack.” 

PICKING A CELL 

“Writing” itself is accomplished by 
picking one horizontal and one vertical 
wire and sending a unit of electric cur¬ 
rent down each. In this way, any one 
— and only one — of the memory cells 
can be made to intercept both units. 
Since interception of both is the sole 
condition on which a cell will store 
a plus or minus charge (or magnetic 
field), any cell or sequence of cells can 
be set as desired. 

To “read” them out, the same vertical 
and horizontal lines are used, but this 
time the two units of current are of 
opposite sign to those that did the “writ¬ 
ing.” When they converge on the select¬ 
ed cell, therefore, they switch its charge 
or magnetic field to the opposite sign too. 
As this happens, electromagnetic forces 
caused by the switching induce a voltage 
in a nearby wire, termed the “sense¬ 
winding,” which carries it outside the 
memory. 

With cells in other planes of the 
memory stack undergoing a similar pro¬ 
cess simultaneously, the output of the 
memory as a whole is a series of posi¬ 
tive and negative voltages which even¬ 
tually reach such peripheral equipment 
as an electronic typewriter. Here, they 
are converted instantly, in accord with 
the binary code being used, to every¬ 
day English. 

Though some experiments using arrays 
of electrical relays in “on” and “off” 
positions to store binary information 
were conducted in the early 1930s, the 
real history of electronic memories — 
and computers — begins in 1939 with 
a little known visit paid to RCA by 
representatives from the Frankford 
Arsenal in Philadelphia, P. 

Disturbed by the outbreak in Europe 
of what later became World War II, and 
alarmed at the speed and manoeuvr¬ 
ability of the German Luftwaffe as shown 
in its blitzkrieg of Poland, these rep¬ 
resentatives wanted RCA to develop an 
electronic fire-control system for anti¬ 
aircraft guns to replace the slow and 
cumbersome mechanical “directors” 
then in use. 

After considerable study of the ques- 
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tion including an exhaustive canvass of 
the technical literature, Dr Rajchman 
and his associates agreed to undertake 
the assignment. Subsequently, their work 
took two separate directions. 

The first stemmed from the fact that 
a mathematical relationship exists be¬ 
tween the vertical and horizontal angles 
of a gun and the flight-time of its shell 
in so far as hitting a target is concerned. 
Since this relationship is fixed and can 
be written down as a mathematical 
table, Dr Rajchman set out to build an 
electrical analogy of such a table. The 
outcome was “the resistive matrix arbi¬ 
trary function generator,” a plate with 
horizontal conductive lines on one side, 
vertical lines on the other and holes 
containing tiny electrical resistors wher¬ 
ever these lines crossed. Despite its 
name, this novel device was what we 
would now call a “read-only” memory 
— the first ever built. 

The second direction led to the de¬ 
velopment of electronic devices that 
could perform arithmetic. For the resis¬ 
tive matrix to do its job, something had 
to tell it how high the aircraft was, 
how fast it was flying and how soon the 
anti-aircraft shell would explode after 
firing. This could only be done by rapid 
calculations made from data provided 
by the gun crew. For these calculations 
a whole new family of electric counters, 
multipliers, shift-registers and the like 
was evolved. 

As the number and variety of these 
increased, however, so did the number 
of valves they used. Fearing a trend 
toward overcomplexity, Dr Rajchman 
conceived the idea of a single, integrated 
valve that could add, subtract, multiply 
and divide electronically. Later, he 
actually designed such a valve — dubbed 
the Computron — and recommended its 
joint use with the resistive matrix to 
produce the fire-control system desired. 

BALLISTIC PROBLEMS 

This idea was especially intriguing to 
the U.S. Army which was then fully 
engaged in World War II and having 
serious difficulty providing ballistic tables 
for its field artillery in advance of actual 
use. Computron needed extensive 
development, however, and RCA, already 
heavily engaged in the U.S. war effort 
and convinced that the proposed fire- 
control system would prove far too com¬ 
plicated to achieve in time, turned the 
suggestion down. 

It was then made to the University 
of Pennsylvania whose Moore School 
of Engineering was also involved in re¬ 
search on machine computation. The 
university accepted and, during the next 
few years, under the guidance of Dr 
J. Presper Eckert and Dr John Mauchly 
with Dr Rajchman as an early consult¬ 
ant, proceeded to build Eniac, 
the world’s first electronic digital com¬ 
puter. The year was 1946. 

Eniac used a resistive matrix for me- 
ory and also incorporated another form 
of memory device — an electrical “patch¬ 
board” for telling the computer how to 


These huge magnetic memory discs, 
more than 3ft in diameter, are an 
integral part of a computer operated 
by the Lockheed Missile and Space 
Company at Sunnyville, U.S.A. 
Rotating continuously at 1200rpm, 
the drums store between them some 
88,000,000 characters, each one 
accessable within a fraction of a 
section. 
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process the information it stored. Some¬ 
thing like a telephone switchboard, it 
could be used by an operator to wire 
in an electrical model of the problem 
to be solved plus instructions on how 
to solve it. Analogue computers still 
employ such patch-boards for program¬ 
ming even today. 

The next big advance in memories, 
also recorded at the Moore School of 
Engineering, came in a computer named 



A typical plug-in magnetic memory 
matrix in which "bitf” of information 
can be stored in tiny ring magnets, 
each one encircling the intersection 
of one vertical and one horizontal 
insulated conductor. 

Edvac. For information storage, Edvac 
used a mercury delay line — a narrow 
pool of mercury with piezoelectric crys¬ 
tals at each end. Such cystals have an 
ability to convert sound waves to elec¬ 
tricity or vice versa. When an electrical 
current bearing binary information was 
sent into one of those cystals, it was 
converted to an acoustic wave which 
propagated through the mercury, only 
to be converted back to electrical pulses 
by the crystal at the other end and 
returned to begin the cycle all 
over again. Thus, an electro-acoustical 
train of binary pulses was trapped in 
the circuit and could serve as a memory. 

Here matters rested temporarily, while 
scientists and engineers pondered what 
next step to take. The answer came soon 


enough in a far-reaching proposal put 
forward by Dr John Von Neumann of the 
Institute For Advanced Study in Prince¬ 
ton, N.J. 

A world-renowned physicist and 
mathematician, Dr Von Neumann had 
been following computer developments 
with keen interets. He felt their potential 
was something beyond mere weapons 
control and in the light of what had 
already been accomplished, he formu¬ 
lated the revolutionary concept of a uni¬ 
versal computer — one that could solve 
any problem. 

Crucial to this concept, clearly, would 
be a memory capable of storing both 
the data to be processed and the instruc¬ 
tions on how to process it. In addition, 
it seemed such a memory would have 
to be completely electronic and would 
have to provide random access to any 
of its storage elements for both “writ¬ 
ing” and “reading.” It was not, however, 
until Dr Rajchman’s demonstration of 
the Selectron in 1948 that a practical, 
fully digital device for doing this was 
available. 

A valve containing 256 memory cells 
pierced by tiny holes and arranged in 
the form of a grid, the Selectron could 
produce 256 different electron beams 
with which to bombard, selectivly, any 
one of these cells. Depending on how 
the cells were controlled during such 
bombardment, they could acquire and 
retain a negative or positive charge. 

To “read” any one of them out, the 
appropriate electron beam was again 
used. If the cell was negative, the beam, 
composed of negative electrons, was re¬ 
pelled. If it was positive, the beam was 
attracted right through the tiny hole in 
its centre and detected by an electronic 
device behind it. Therefore, it was pos¬ 
sible to determine which cells were 
negative and which positive and, there¬ 
by, to learn what binary information 
each contained. Such was the first ran¬ 
dom-access digital memory. 

The Selectron might well have 
gone to become the heart of the modem 
digital computer had research on it con¬ 
tinued, but it was abandoned in the early 
1950s following development of the 
magneticore. 

It had been known for many years 
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that certain metal alloys, such as perm¬ 
alloy, displayed an ability to maintain a 
magnetic field flowing in a clockwise 
direction that could be switched electric¬ 
ally and made to flow with equal 
facility in a counter-clockwise direction. 

Thus, the potential for binary storage 
existed. Nevertheless, these materials 
were not used because binary storage 
also required that they support either of 
two equal and opposite fields exclusively. 
Instead, they supported an uncon¬ 
trollable number in either direction. In 
addition, they all took too long to switch. 
However, considerable research to im¬ 
prove them was done during the war 
and they were now ready for a second 
look. 

Aware of this, Dr Rajchman obtained 
some improved permalloy and had it 
formed into small spool-shaped memory 
cells which he built into a w'ire grid 
as described earlier. Needless to say, they 
worked and established, beyond doubt, 
the feasibility of magnetic memories for 
computers. 

Even so, Dr Rajchman was not yet 
satisfied. Permalloy was too expensive 
and it still switched too slowly. What 
was needed was a cheaper, faster mat¬ 
erial. Shortly thereafter, such a mat¬ 
erial was forthcoming in a special kind 
of ferrite — a man-made substance 
newly developed in the laboratories. 

Combining several metal oxides and 
traces of other elements, ferrite had been 
under intensive investigation at RCA 
and elsewhere for use in communica¬ 
tions equipment. At this point, however, 
its potential as a memory material seem¬ 
ed even more compelling to Dr Rajch¬ 
man and he enlisted several colleagues 
doing materials research at RCA lab¬ 
oratories to prepare a special batch. They 
did so in six months. With this he hand- 
finished several hundred tiny “dough¬ 
nuts” or cores which worked so well 
that, later, he had several thousand made 
and proceeded to build the Myriabit 
Memory, a device capable of storing 
10,000 bits of information at one time. 

Meanwhile, back at the laboratories, 
memory research goes on. But now the 
emphasis is on micromagnetic, cryoelec- 
tric, thin-film and tunnel-diode memories 
that variously store, process and regur¬ 
gitate not millions but billions of facts 
and figures, not in millionths but in ten- 
billionths of a second. 

After this, who knows? With capabi¬ 
lities of this magnitude, perhaps elec¬ 
tronic memories will have finally reached 
a point where the actions and thoughts 
of space-age man will have nothing left 
to put in the machines that’s worth re¬ 
membering. n 


TRANSCONTINENTAL 
TELEPHONE SYSTEM 

A CCORDING to an announcement 
^ a by Postmaster-General Alan Hulme, 
his department was pushing ahead with 
a plan for a high capacity trunk system 
between Perth and the eastern half of 
the Australian continent. Initial capacity 
would be for 300 telephone conversa¬ 
tions, plus telegraph channels, with sub¬ 
scriber dialling in view. The link in¬ 
volves roughly the same distance as be¬ 
tween London and Moscow but over 
vast areas with little population, little 
water or power and subject to climatic 
extremes. Tenderers are free to choose 
coaxial cable or a microwave link 
system. Q 
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Giant telescope in 
shy might look back 
20 billion years in time 

By WILLIAM CLOTHIER 


Telescope would be 200 miles above earth . 


E VERYONE on earth has impaired 
vision when it comes to looking at 
other stars and planets. The smudgy 
window of the earth’s atmosphere is a 
wavy curtain of gas, water droplets 
and other material. 

Although no hardware program is yet 
planned to build and launch an orbiting 
telescope, a systems study being conduct¬ 
ed by Boeing could result in a revolu¬ 
tionary advance in visual examination 
of the universe we live in. A manned 
orbital telescope circling the globe 200 
miles high would by-pass most of the 
atmosphere to afford a clear view. 

The giant telescope would be placed 
in orbit by a booster of the Saturn 
S-1B class and would have an operating 
lifetime of from three to five years. 
Launch could be made within the next 


15 years, if the Boeing study shows the 
project to be feasible. 

Teamed with Boeing is a group from 
the General Electric Company, which 
provides assistance in guidance and 
control. G.E. has worked on the Orbiting 
Astronomical Observatory, a smaller, un¬ 
manned orbital telescope program. 

Dr Zdenek Kopal, a professor and 
chairman of the Department of Astro¬ 
nomy at the University of Manchester, 
England, is presently doing research 
work at the Boeing Scientific Research 
Laboratories and will serve as consultant 
for the study. 

Says Dr Kopal, “When telescopes 
begin operations outside the atmosphere 
it will mark the real beginning of 
astronomy. Within five years after a 
manned telescope has been placed in 
orbit, all that has been learned during 
3,000 years may be considered the pre¬ 
history of astronomy. Our knowledge 
will be increased by a factor greater than 
the discovery of the telescope itself.” 
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The study is investigating methods of 
integrating the orbital telescope with a 
manned space station. Man’s ability to 
adjust, calibrate and maintain the equip¬ 
ment is being defined. 

Three possible methods of operation 
are being studied. In one mode the 
telescope could be operated while rigidly 
coupled to a space station. In another 
the telescope might be moved away 
from the station during operation and 
brought back when observations are 
completed. The third mode involves 
leaving the telescope in orbit near the 
space station, never making physical 
contact with it. In this case, men prob¬ 
ably would move between ihe station 
and the telescope in space suits or 
shuttle vehicles. 

The precise aim of the telescope 


would be disrupted by any sort of 
vibration. Part of the Boeing study will 
determine how much simple body move¬ 
ment can be tolerated in the telescope 
section without affecting the mission 
performance. 

Problems associated with earth-bound 
star gazing include the fact that free 
electrons in the upper atmosphere act 
as mirrors and reflect radio waves 
reaching us from the stars. Light in the 
infra-red portion of the spectrum is 
gobbled up by water droplets and carbon 
dioxide in the atmosphere. Much of the 
light from the very hot stars is invisible 
on earth because high temperature shifts 
light to the x-ray side of the spectrum. 

Much of the light we now see comes 
from relatively cool stars with tempera¬ 
tures ranging from a few thousand to 
30,000 degrees. Orbital telescopes could 
enable us to see light across the entire 
spectrum from X-rays to radio waves. 

When stars die in cataclysmic fury, 
only a portion of the light is seen on 


earth, even though the light from such 
stellar explosions may last for weeks, 
years, or even centuries. 

“Humdrum stars like our sun just sit 
there and don’t change much,” says Dr 
Kopal. “They don’t teach us a great 
deal. Once we get above the atmosphere 
we can expect to see very hot stars, 
exploding stars, and close binary stars.” 

Light from the Crab Nebula explosion 
first reached earth in A.D. 1054. It was 
seen by the Chinese and their eyewit¬ 
ness reports are the only records we 
have. The portion of light from this ex¬ 
plosion which penetrates our atmosphere 
still is reaching earth 910 years later. 

An orbiting telescope operating in the 
Middle Ages might have shown the be¬ 
ginning of this greatest of all recorded 
explosions. “The star committed suicide,” 
says Dr Kopal. “Apparently without any 
outside help — and all that is left of it 
are a few tiny nebular wisps.” 

An orbital telescope might offer trem¬ 
endous advantages in locating those 
aging patriarchs of the stellar systems— 
the white dwarfs, which are only faintly 
luminous. They are believed to be stars 
in the final stage of evolution and they 
are fantastic creations. Instead of nor¬ 
mal atomic structure, the atoms are 
crushed together with the electrons 
mingled with atomic nuclei. 

One such white dwarf (numbered but 
unnamed) is known to have an average 
density of 10 million times that of the 
sun. A cubic inch of material from this 
star would weigh 620 tons. A 150-pound 
man on the star’s surface would weigh a 
theoretical 250,000 tons, but even an 
ant would be crushed to a grease spot 
by its own weight. 

An orbiting telescope should make it 
possible to see other stars with their 
planets, if any. Dr Kopal believes the 
chances are better than 50 per cent 
that other stars have planets. 

“Whatever the process is for forming 
planets,” he says, “it cannot be so unique 
that it hasn’t happened elsewhere.” 

Dr Kopal believes an orbiting tele¬ 
scope should give man a good look at 
the binary stars, “the dancing partners 
of the universe,” two stars so close to¬ 
gether that they attract and hold each 
other in their gravitational embrace. The 
speed at which they revolve will reveal 
their mass. (“One star doesn't tell us 
much, but two stars together are like 
humans, they react.”) 

(Continued on Page 33.) 
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Study will determine it movement of operator would affect telescope. 

































The Laser — 
Light Generator 
Extraordinary 


By Ccatwlm Wallers 


point where the 


Laser in medi- 
ne. A Laser retina 
?/der built into an 
htha/omoscope-like 
strument which the 
>ctor uses to aim 
e concentrated 
__?am at the precise 
"weld" is required. A button under the thumb triggers a 
500 microsecond burst of Laser light. 


During the American summer of I960 an exciting event took place which 
captured the imagination of scientists all over the world. Dr T. H. Maiman 
of the Hughes Research Laboratories produced a coherent beam of light 
from a rod of ruby crystal in a device called a Laser. The unique charac¬ 
teristics of the light thus produced has opened enormous possibilities 
for its application in science, engineering and medicine. 


r T''HERE is a vast amount of work 
1 being done on Lasers in many 
laboratories all over the world and, 
although the Laser is only a very recent 
discovery, just over four years old, so 
great has been the interest in it that 
already the device is assuming significant 
roles in industry, medicine and other 
walks of life. 

There are available today, mainly 
overseas, welding and drilling apparatus 
for microelectronics work, sheet weld¬ 
ing and machining tools, a Laser device 
for medical work on the eye, and a 
microprobe for spectroscopic analysis of 
any substance. The latter is available in 
Australia from the Anax Division of 
Drug Houses of Australia, who have 
kindly made available details of the 
device. 

PHYSICS OF LIGHT 

In order to understand the action of a 
Laser it is important to delve a little 
into the physics of light. The Laser is a 
very special kind of lamp. It emits light 
which is quite different from that which 
is emitted from the sun or any other 
light source. 

We all know that light is an electro¬ 
magnetic wave. It belongs to what is 
known as the electromagnetic radiation 
spectrum. Radio waves are also part of 
this spectrum but there are important 
differences between light waves and 
radio waves. One is the difference in 
frequency. Another and the most impor¬ 
tant difference for our discussion, is that 
most radio waves are “coherent” while 
ordinary light waves are “incoherent.” 

What do we mean by “coherent” light? 

This might be an easier question to 
answer if we first consider how any 
form of light is generated, and the exact 
nature of “incoherent” light. To date. 


virtually all the light we know of, 
whether natural or man-made, is 
incoherent. 

Light is generated within the atoms 
of the light-producing substance. More 
precisely it concerns the orbits of the 
electrons within the atom, and the level 
of energy which these orbits represent. 
Normally, in the absence of applied 
energy, the orbits are such that the atoms 
are said to be in the “ground state” level 
of energy. 

If we apply additional energy to the 
atoms, whether in the form of heat, 
movement of electrons (current flow), or 
even light, the electrons will move into 
new orbits representing a higher energy 
level. An important aspect of this is 
that they can move into new orbits only 
in definite steps. If, as in the case of 
the ruby, there are three possible energy 
levels, then the electrons must occupy 
one of these. There can be no inter¬ 
mediate condition. 

Having been forced into the higher 
energy level orbit, the electron will re¬ 
main in this condition for a brief period, 
then drop to the next lower level and, 
eventually, to the original ground state 
level. 

In doing so, it gives up some energy, 
and this is the source of light. 

More precisely, the energy expended 
takes the form of a light particle or 
“photon”—a quantity of light radiation 
of a frequency (colour) determined by 
the amount of energy involved. 

The cause of the incoherence is the 
fact that this action is normally quite 
random. No two atoms will necessarily 
generate light at the same frequency (or 
colour) nor will the moment at which 
they generate it be in any way related to 
that of any other atom. 

In terms of radio energy it is as if 


we had a large number of very small 
transmitters (the atoms) each one of 
which will generate very brief radio en¬ 
ergy at an unpredictable frequency and 
at an unpredicable time. If we had suf¬ 
ficient number of such transmitters we 
could generate a lot of RF energy in 
this manner, but it would be of very 
little practical use. It would be spread 
across a very wide section of the radio 
spectrum, or possibly right across it, so 
that any system of individual channels, 
as commonly used, would be impossible. 

As a first step to correcting this con¬ 
dition, we might arrange that all the 
transmitters operate on the same fre¬ 
quency. This would reduce the band¬ 
width substantially, but we would still 
be faced with the problem that each 
burst of energy would occur at random 
times. There would be no guarantee 
that, as one burst took over from the 
one before it, the two would be in 
phase. Even where two or more bursts 
occured at approximately the same in¬ 
stant. there would be no guarantee that 
they would be in phase. 

BANDWITH 

Such phase diferences are, in fact, 
frequency differences, so that the energy 
would still occupy a specific bandwidth, 
rather than exist as a single continuous¬ 
ly generated frequency. 

Fortunately, we have long since learn¬ 
ed to generate “pure” or “coherent” 
radio waves relatively easily, so that the 
situation just presented is purely hypo¬ 
thetical. But not so with light. About 
the best we could do until recently was 
to select a material such as mercury 
vapour or sodium vapour which came 
very close to generating single frequen¬ 
cies, but without any means of bring¬ 
ing the energy bursts into step and mak¬ 
ing them truly coherent. 

In other words, we had reached the 
point analogous to that where we had 
adjusted all our radio transmitters to 
the same frequency, but where they still 
emitted their bursts of energy at ran¬ 
dom. The breakthrough by Dr Maiman 
was the discovery of a means whereby 
each burst of light energy from an atom 
would be exactly in step (phase) with all 
(or most) of the other bursts of light 
energy. 

Just how does the Laser achieve this, 
and what were the major developments 
which lead to its development? 

Answering the second question first, 
it appears 'that there were two major 
developments; a better understanding, in 
recent years, of the phenomena of 
“stimulated emission” and, following 
logically on this, the development of an 
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optical system which would take advantage of it. 

Let us take a look, first, at “stimulated emission.” And, 
incidently the word “Laser” is made up from the phrase 
“Light Amplification by Stimulated Emission of Radiation,” 
so the importance of this phenomena can be appreciated. 

We have already explained how atoms are raised to a 
higher energy level, by the application of energy from an ex¬ 
ternal source, and how this is ultimately released as light 
(photons) when the atoms revert to ground level. 

The process of raising the atoms to a higher energy level 
is referred to, in Laser terminology, as “pumping” — this 
being regarded as analogous to storing energy by pumping 
water to an elevated tank, the energy being given back later 
when the water is allowed to flow back to ground level. 

Thus our atoms are “pumped” to a higher energy level, 
and they emit “photons” when they drop, at random, to 
ground level again. 

’•POPULATION INVERSION” 

The next step is to consider what happens when we 
apply pumping energy above a certain critical level, such that 
there are more atoms in the pumped condition than remain in 
ground level. Such a condition is called a “population in¬ 
version.” 

Under these conditions the first few photons emitted will 
strike other atoms, also pumped to the higher level, and 
which are about to drop to a lower level. When this hap¬ 
pens the drop will be triggered by the photon and will occur 
earlier than would otherwise be the case. However, what 
is far more important and, in fact, vital to the concept of 
stimulated emission, is the fact that the wave of the newly 
released photon will be exactly in step (phase) with the one 
that triggered it. 

So we now have two photons exactly in phase. In 
theory, these two could then trigger two more, making four. 


Photon cascade in a Laser. Before the cascade begins 
(a), the atoms of the Laser crystal are in the ground 
state (black dots). Pumping light (black arrows in "b") 
raise most of the atoms to the excited state (grey dots). 
The cascade begins (c) when an excited atom spon¬ 
taneously emits a photon (coloured arrow) parallel to 
the axis of the crystal. (Photons emitted in other dir¬ 
ections pass out of the crystal). The photon stimulates 
another atom to contribute a second photon. This process 
continues ("d" and "e") as the photons are reflected back 
and forth between the ends of the crystal. When the 
amplication is great enough, some of the beam passes 
out through the partially silvered end of the crystal (f). 

("Scientific American") 


The difference between incoherent and coherent light. 
Figure 1 portrays the wide band of frequencies and 
random phase of incoherent light, while figure 2 
represents the single frequency, "in-phase" operation of 
all the light generating atoms. ("Wireless World") 


these four four more, making eight, and so on. In practice, 
this will not normally happen, because it is pure chance 
that governs these collisions, and many photons will leave 
the material without ever triggering another atom. Even 


a 





ELECTRONICS Australia. April, 1965 


13 



































































































when the triggering does occur, it is not 
likely to progress beyond a few orders 
of multiplication before these photons 
also leave the material. 

In order to ensure that continous mul¬ 
tiplication does occur, we have to ar¬ 
range an optical system which will en¬ 
courage it, and this was the second de¬ 
velopment in the evolution of the Laser. 
It was, in fact, one of the major prob¬ 
lems solved my Maimen and which re¬ 
sulted in his now historic demonstration 
in 1960. 

As already intimated, Maimen chose a 
ruby rod for his light producing medium. 
It was approximately four centimetres 
long and half a centimetre in diameter, 
although later versions have ranged 
from, two to 10 centimetres long and up 
to one centimetre in diameter. But the 
real secret was its optical qualities. The 
end faces were polished optically flat and 
parallel to high degree of accuracy, then 
silvered to make them reflecting. One 
was fully silvered, to make a near per¬ 
fect reflector, and the other partially sil¬ 
vered so as to allow a small amount of 
light to escape. 

RESONANT CAVITY 

It was also cut to a very precise 
length. More exactly, a whole number 
of wavelengths at the colour of the light 
being produced. This was to allow the 
rod to act as a resonant cavity at this 
wavelength. As such it would encour¬ 
age the continuous build-up of light at 
this wavelength while tending to suppress 
that at any other wavelength. 

The ruby rod was surrounded by a 
helical tube containing Xenon gas. This 
was “fired” for a few milliseconds with 
an input energy of up to 2000 joules. 
The very brilliant light so produced was 
the “pumping” energy required to start 
the Laser action. 

These tubes operate on a similar prin¬ 
ciple to the familiar electronic photo¬ 
flash systems, except that the latter usu¬ 
ally operate at an energy level between 
20 and 200 joules. 

Ruby is composed of aluminium 
oxide (corundum), plus a small percen¬ 
tage of chromium oxide. The chromium 
is responsible for the distinctive red 
colour of the ruby and the actual depth 
(saturation) of the colour is dependent on 
the percentage of chromium present. 

The rubys used in such applications 
are invariably synthetic, and it is possible 
to select the exact percentage of 


chromium according to the light charac¬ 
teristics required. Maimen’s first Laser 
used a pale pink ruby, containing about 
.05 per cent chromium, but other work¬ 
ers have since used deep red ruby con¬ 
taining about 10 times as much. A num¬ 
ber of other crystals have also been 
used. 

To follow the process of stimulated 
emission, it is necessary to grasp what 
happens when this light impinges on the 
ruby rod. The characteristic colour of 
a ruby is caused by the chromium atoms 
absorbing green, yellow, and ultra¬ 
violet light, allowing only red and blue 
light to pass through the crystal. 

During this process the chromium 
atoms which absorb the light become 
pumped. They fall from this condition in 
two stages. First they fall into a “meta¬ 
stable” state, in the process of which 
they give up some of their energy to 
the crystal. Normally they remain here 
for a few milliseconds before falling to 
the “ground” state. During this fall they 
give up the rest of their energy as 
photons, at a wavelength which produces 
the characteristic red colour in the form 
of fluorescence. Some of these photons 
will trigger other atoms in the metastable 
state, and produce new photons in step 
with them. 

“Some coherent light is now being 
generated, though not much of it. Some 
of this light will pass out through the 
sides of the ruby rod but some will go 
straight down the rod and be reflected 
back by the mirror ends. On its return 
journey it will meet more atoms in the 
metastable state and cause them in turn 
to radiate. As the light goes up and 
down the rod, being reflected at the ends, 
the amount grows and most is coherent.” 
(“Good Business” No. 16.) 

BRIEF OUTPUT 

This process takes place in a few thou¬ 
sandths of a second, and during the up 
and down journey in the ruby, some of 
the coherent light will pass out through 
the partially reflecting surface at one end, 
and appear as a brief flash of light. 

According to Arthur L. Schawlow of 
the Bell Telephone Laboratories the 
“sides of the beam (from a ruby laser) 
are parallel to within less than half a 
degree; at lower power the divergence 
drops to about a twentieth of a degree. 
The latter divergence corresponds to a 
spread of only five feet per mile and it 
could be reduced by running the beam 



A typical ruby Laser, showing the ruby rod, provision for cooling with liquid 
nitrogen , and the electronic flash tube used to "pump" the ruby. Laser 
light is emitted from the end of the ruby rod. ("Scientific American") 
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through a telescope backwards. With 
telescopic demagnification it should not 
be difficult to project on the moon a 
spot of light only two miles in dia¬ 
meter.” 

The reason for this is that only those 
photons travelling parallel to the sides 
of the ruby rod will continue to be rein¬ 
forced on subsequent excursions up and 
down its length. Those at an angle will 
eventually emerge from the side of the 
rod. 

Schawlow’s statement about sending a 
laser beam to the moon was pure specu¬ 
lation when he made it (1961) but such 
an experiment was subsequently per¬ 
formed. It was conducted at the Massa¬ 
chusetts Institute of Technology (May 
9, 1962), using a six inch ruby rod 
pumped by four Xenon tubes, the light 
from the rod being beamed to the moon 
through a 12in telescope. The reflection 
was picked up by a 48in telescope, de¬ 
tected electronically, and displayed as a 
pulse on a CRO. Time for the round 
trip was 2.5 seconds. 

INTENSE HEAT 

The beam from a laser can also be 
focused to a very fine spot to produce 
intense heating. As an example, to use 
figures provided by Schawlow, “a lens 
with a focal length of one centimetre 
will focus the beam to a spot only a 
hundredth of a centimetre in diameter, 
corresponding to an area of one-ten- 
thousandth of a square centimetre. In 
this spot the beam will deliver power 
at a density of 100 million watts per 
square centimetre. 

“Brief though this flash is, its power 
is thousands of times greater than could 
be obtained by focusing sunlight and is 
enough to melt or vaporise a spot on 
the surface of even the most refractory 
material. This was first demonstrated 
by my colleague W. S. Boyle.” 

This characteristic has already led to 
many practical uses for the Laser in both 
medicine and industry. In both spheres 
its unique qualities have been exploited 
to drill and weld with a precision never 
before possible. If it never achieved any¬ 
thing more, its contribution to the re¬ 
lief of human suffering would more than 
justify the research devoted to it. 

But scientists are dreaming of many 
more wonderful uses. In the field of 
communications, particularly, it holds 
promise of a breakthrough which, when 
it comes, may be none too soon. 

Our sorely taxed communications en¬ 
gineers are already dreaming of modu¬ 
lated Laser beams which could, in a 
single channel, carry up to 600,000 tele¬ 
vision channels, or 1,000 million tele¬ 
phone circuits! And this is a very con¬ 
servative estimate, based on only a tiny 
fraction of the Laser’s theoretical poten¬ 
tial. 

Such beams, conducted through suit¬ 
able optical “pipes,” and possibly 
boosted at appropriate intervals, could 
travel across continents, providing a vir¬ 
tually unlimited number of channels for 
any form of communication likely to be 
evolved for many years to come. 

The foregoing is necessarily a brief 
explanation of Laser principles, but one 
which, the author hopes, may have 
helped to throw some light (sorry!) on 
this fascinating subject. Next month we 
will take a look at other types of lasers, 
particularly the gas laser, together with 
some of the practical applications which 
have already been found for this unique 
form of energy. a 
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SE AMPLIFIER 




LUX SQ. 11 

The fully transistorised Lux 
Stereo amplifier is a proven 
success in Australia as over- 
[ seas. Gives near-perfect per¬ 
formance. 20 watts per chan¬ 
nel. 4mV sensitivity. Rumble 
filter. loudness control, 
! scratch filter. 20 transistors. 
2 diodes. Now only: 

£69/10/- 


ENCEL XI212 

This stereo amplifier is a 
winner! Dual pre-amps and 
power amplifiers, 5mV sen¬ 
sitivity 12 watts output in 
each channel. Rumble filter 
and phase switch. Outstand¬ 
ing performer. 

£44/10/- 


C £ 


f 


FLER CABINETS 

Magnificent equipment cabinets from fam¬ 
ous Austral : an manufacturer. Brand new. 
Modern styling, polished in walnut, mahog¬ 
any or maple. Only a few left: 

£9/10/- 

Slightly marked £8 


Cameras 
einci Projectors 


The new photographic department is a tremen¬ 
dous success. We have extensive stocks of high 
quality movie and still cameras . . . Canon, 
Nikon, Topcon, Paillard-Bolex, Pentax, Polar¬ 
oid, Sankyo and Olympus. Write to us for a 
quote on the one you wish to buy. 


SPECIALS FOR APRIL . . . 

★ Canon 8 EEE 8mm. Movie, POWER 

ZOOM, the best in its field. Retail 
£89. £59 

★ Olympus Pen F 35mm. reflex. Retail, 

£64/10/-. Quick.. £39/10/- 

★ Sankyo 4X. 8mm. Movie. Zoom lens Re¬ 

tail, £79/10/. £53 


1 Pioneer SMB 161 stereo 

3 amplifier with AM/AM/SW 
tuners. Labcraft 605 turntable. 

AH Balance tone arm with ADC 
diamond magnetic cartridge, two 
Wharfedale 8in RS/DD (or 
Richard Allen) speakers. 

£99'10/. If you select a Lab¬ 
craft 643 turntable with a cera¬ 
mic diamond 

cartridge this j* gjJAf 

unit costs only 

•y The well-known Star SA 30 1 

^ stereo amplifier (or the 
Encel XI212) Labcratt 605 turn¬ 
table. J.H. lone arm and ADC 

770 cartridge, two twin cone lOin 
Wharfedale RS/DD speakers (or 

nr Al,cn) - £94/10 

^ Special ... 10 watts per 
channel stereo amplifiers with 
control unit, Labcraft turntable 
with diamond stylus, two 8in 
Wharfedale RS DD speakers 
(or Richard ft / 4 

AHcn,. Retail fc09/l9 

A Lux SOI 1 stereo all-tran- 
^ sistor amplifier. Thorens 

turntable, Ortofon SMG 212 tone 
arm, Ortofon SPU-GT-E cart¬ 
ridge, 2 LEAK ft 

sandwich spea- ♦ jlBI 

kcr systems . . dWwrWx&P 

If you prefer the Sansui SM 34 
amplifier add £20: or the LEAK 

TW 30. add £35. The retail 
price would then be £470. 

C Labcraft 605L turntable, 

** Pritchard tone arm and ADC 
770 cartridge. OR Lenco. GL 88 
turntable. J.H. A18 tone arm and 
ADC 770 cartridge (both with 
diamond sty- / < Id 

lus). Retail ♦ jjl / ■ J| 

£60/10/ .. . s ** 

JL Leak TW30 fully transistor- 
** ised stereo amplifier. Lab¬ 
craft 605L turntable, J.H. tone 
arm. ADC 770 cartridge, two 
Goodmans lOin 
speakers. Re- jr. £ 

tail £ 240 . . 

"V Dual 1009 turntable, fitted 
* with ADC diamond magnetic 
cartridge. iSJ 

28“.. M3 

O Labcraft 643 turntable, with 
° Goldring or Sonotone cera¬ 
mic cartridge (diamond stylus). 1 
two Wharefedalc 

8in RS/DD 

speakers. sww 

Q Thorens transcription turn- 
^ table. Ortofon SMG-212 

tone arm and Ortofon SPU- 
GT-E cartridge. Pioneer SMO 
300B stereophonic amplifier with 
AM/AM/SW FW tuners. two 
Goodmans 201 

I2in wide-range IE g /OsSra 

speakers H 

1 O The remarkable Sony 

3 ** stereo record/playback tape 
reorder. Pioneer 161 tuner/ 
amplifier. two gfj 

lOin Wharfedale jK I flTl 

RS/DD spkrs. ** H **** 

KELLY SPEAKERS 

New stocks have arrived . . . 
12in Bass Unit £19/10/, Ribbon 
Tweeter £19/10/, Crossover 

£4/10/. Order today and avoid 
disappointment. 

NATIONAL SPEAKERS 

Wc sell and recommend National 
speakers. Write for a quote on 
the model you prefer ... we 
stock a complete range. 

PIONEER STEREO 
PRICES 

SMB 161 ... £57/10/- 
SMG 204B .. £77/10/ 

SMQ 300B .. £87/10/- 



AMPLIFIERS. Leak, Pioneer, Trio, Lux, Encel, Medding. 

TURNTABLES.Orpheus, J.H., Lenco, Labcraft, Thorens, Garrard. 

SPEAKERS.Kelly, Wharfedale, Richard Allen, Leak, Goodmans, Stentorian, 

Pioneer. 

PICK-UPS AND CARTRIDGES . . . . Ortofon, ADC, Decca, J.H., B. and O., Goldring, All- 
Balance, Shure. 

TAPE RECORDERS . . . . Tandberg, Grundig, Akai, National. Philips, Sony, etc. 

DICTATING MACHINES . Grundig, Stenorette, National. 

TUNERS.Chapman, Pioneer, Quad, etc. 

Here we have listed some of the stock in our warehouse. Just ask for a quotation on any items 
you need—you’ll be delighted. When ordering, be sure to print your full address in block letters. 
We will care-pack and freight anywhere . . . there’s no distance barrier at Encel Electronics. If 
If the goods you require are not listed, write and ask about them; forgive us if your answer is 
not in the return mail as our mail often embarrasses us. Your reply will be worth waiting for! 



THEBAN DYNAMICS DIVISION 

Australia’s Greatest Hi-Fi Centre 

354 Bridge Road, Richmond. Victoria. Tel. 422820 


BEST VALUE UNDER 
THE SOUTHERN CROSS 


* Wholesalers 


* Trade-Ins Accepted 
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THE 

NEW 

IMPROVED 

ROLA 


x 8MX 

■■i Power-handling ■■■ 

Capacity: 

1 0 Watts Peak 

Voice Coil Impe¬ 
dance: 1 5 Ohms 
Frequency 

Response: 

40 c.p.s.-l 2 K.C. 

f 


ENJOY STEREO THAT YOU CAN AFFORD ! 



"Better than ever." That really means something when ap¬ 
plied to the NEW Rola 8MX, successor to the speaker al¬ 
ready chosen by thousands of stereo enthusiasts. 

All the features of the original 8MX have been retained but 
the frequency range of the NEW 8MX has been extended. 
Its response is substantially flat from 40 to 12,000 c.p.s. 

When you listen to the NEW 8MX you'll probably be sur¬ 
prised at these figures . . . but Rola is always conservative 
in the claims it makes for its loudspeakers. 

SLIMLINE CABINET 

In the Rola designed Slimline enclosure the NEW 8MX will 
give you stereo or mono sound reproduction you'd never 
have believed possible from such an economical, space saving 
combination. 

Write for full information on the NEW 8MX and construction 
details for the Slimline enclosure. 


Rola S 


THE BOULEVARD, RICHMOND. VICTORIA. 42 3921. N.S.W. OFFICE: CALTEX HOUSE. RENT STREET. SYDNEY. 27 6147. 


Htcauunsasmsu 
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INFRA-RED ZEROS VACATED PARKING METERS 


The town of Whittier, California, U.S.A. is planning a counterattack 
against mooching motorists in search of free time on parking meters. 
The city has enlisted the aid of a meter whose "expired time" clock 
returns to zero as a car pulls out of the parking space. 


T 


HE meter being tested uses an infra- 


These lines chop the radiation produced 
by a car pulling out of a parking space. 
The chopping rate is proportionl to the 
rate of change of the angle at which the 
radiation is received, the range and the 
number of black lines. The frequency is 
Two cars did vacate a parking space 10 to 25 cycles per second. This modu- 


red sensor to detect movement of a without triggering the meter. They did lation component is then used to trigger 


car. It operates on the same principle as 
a missile-tracking device. 


this by backing out in a straight line a silicon switch, or unijunction transistor, 
to the detection-range limit of 12 to 15 that in turn activates the meter timer with 


An infra-red-controlled parking meter feet. However, incoming cars did zero a relay. 


would cost only a few dollars more than 
a conventional meter. Its effect on city 
revenues is easy to see. Not so readily 
apparent, but of at least equal import¬ 
ance, is its potential to reduce traffic 
congestion. 

How many times have you circled the 


the meter. ' The schematic shows the experimental 

The operating temperature of a car amplifier with 97dB gain. No regenera- 
engine is about 300° to 400°F. An aver- tion is used. The amplifier’s input im¬ 


age temperature of 350°F is equivalent 
to a wavelength of 6.35 microns (/*). Al¬ 
though the upper response limit of an 
infra-red-wavelength detector of lead sul- 


parking meter? 


cident energy from a car’s engine falls 


Several cities have considered a system below 3.5/* and provides a usable signal, 
that involves a photocell placed in the The radiant energy from humans (9.3/* 
roadway in front of a parking meter. at 98 °F) is too weak to trigger this re- 


pedance matches that of the lead-sul¬ 
phide detector — about 500,000 ohms. 
Silicon npn transistors are used in all 

_„ ___ # _ - four amplifying stages. The switching 

block looking for unexpired time on a fide is °nly 3.5/*, about 2% of the in- stage uses a positive trigger. 

Here’s how the meter works. The 
angular motion of a car causes the 
infrared radiation from the motor to be 

---- - — —. -- -- * . 4 ~ .. . A . chopped by the grid lines in the receiver 

\Vhen a car backs out, the^ change^ in stncted-r;** optics. The modulation pulses produced 

are stored in Ci and amplified by Qi. 
In the absence of the chopping lines, 
only a steady change in the infrared 

carrier level results when a car or other 
heat source irradiates the detector; no 
operating pulse is generated. 

Amplifier design is straightforward, 
with C 3 and C suppressing any high- 
frequency oscillations, and Di smoothing 
out fluctuations in voltage. The infrared 
carrier is demodulated by D 2 , leaving 

troubles. Two sensing circuits have been vents false triggering by other sources of 0 "*y 

;c , th. radiation. caused b y car motion. The positive pulses 

The filter also includes fine vertical at the °utput of D 2 are much larger 

grid lines, deep black, 100 to the inch. 


light intensity activates a device that 
zeros the meter. 

This method has several disadvantages, 
however. 

It’s costly to dig a hole in the street 
for each parking meter. Also, the system 
is vulnerable to spurious triggering by 
car headlights, sunlight and small boys 
with torches. Dust, dirt and fog can also 
cause trouble. 


cigarette, if WAVED in front of the de¬ 
tector, will trigger the unit. 

The detector is mounted inside a steel 
pole and about two feet above the road. 
It is collimated for a 1° field of view 
of the street through a small hole in the 
pipe. No optical gain is provided, and 
the range is purposely restricted. To 
eliminate unwanted near-infra-red radia¬ 
tion, filters with a cut-off at 2.5/* are 


An infra-red system like the one being mounted in front of a 0.1-by-0.1-milli- 
tried in Whittier could eliminate these meter lead-sulphide detector. This pre¬ 


tested; one is a straight amplifier, the 
other a cross between a Colpitts oscil¬ 
lator and a Schmitt trigger. They have 
performed almost equally well during 
trials of one week each. No false trig¬ 
gering occurred. 


(Continued on Page 53) 

The amplifier which follows the infra-red sensor (PbS t bottom left corner). 
Transistors are silicon npn type. The relay resets the meter to zero. 






























































CONTROLLED 

HEAT 

FOOD HEAT 
GRILLED 

STEAKS 380* 

CHOPS 380 # 

SAUSAGES 320 • 

BACON 340* 

HAMBURGERS 380* 


FRIED 

CRUMBEDF000380® 
IAMBS FRY 360° 
BATTER FOOD 380° 
EGGS 300 # 

CHIPS 400* 

BRAISED STEWED 
FOODS 

TO BROWN 360° 
TO COOK M to R 

CASSEROLE 

ROASTS 280°-380° 
MEATS 

CAKES 420° 
TOASTED 420° 
SANDWICHES 
PIKELETS 380° 

Tot moie details 
see recipe took 


SELEX 

DECAL 


PTY. 

LTD. 


SELEXADEPE 

make fine nameplates 
for fine products 

Sunbeam choose Selex Adept metal plates to 
complement the graceful design and operational 
efficiency of their appliances. 

Selex Adept offer the best service in Australia. 

Whether your requirement is for an embossed 
and anodised foil nameplate that adheres at a 
touch, or for the heavier, etched plates, Selex 
Adept will deliver quality, and on time. We’d be 
happy to make available our free laboratory and 
art services, and to offer quotations. 


(in association with Adept Nameplates Pty. Ltd.) 

Melbourne: Tel. 613211. Sydney: Tel. 43 0221. Agents all other States 























































THE VIGILOMETER- 


A MEANS TO MEASURE ATTENTIVENESS 


Engineers of the U.S. National Bureau of Standards, Institute for Applied 
Technology, have designed a computer-type research apparatus to deter¬ 
mine how the monitoring performance of Army personnel is affected 
by such factors as time on duty, distractions, and the characteristics 
of displays being monitored. 


r FHE machine, known as a Vigilometer, 
was developed at the Institute for 
the U.S. Army Personnel Research Of¬ 
fice (USAPRO) to simulate a wide 
range of visual and auditory monitoring 
tasks and to measure the effectiveness of 
monitoring personnel under a variety of 
conditions. 

The Army’s applications for the Vigilo¬ 
meter will be mirrored in industry, 
wherever it is desired to record reactions 
of a large number of subjects to a 
sequence of stimuli. The psychologist 
can use it to study thresholds of atten¬ 
tion for different modes of presentation 
and distraction (How much noise will it 
take to neutralise a flashing green light 
half the time?) and variations due to 
body state (hunger, fatigue, and chemi¬ 
cals), as well as conditions governing 
learning. The human engineer can use it 
to create more effective automobile in¬ 
strument panels, error-free work environ¬ 
ments, and even more effective advertis¬ 
ing devices. 

The key design engineers responsible 
for achieving the Vigilometer’s opera¬ 
tional requirements were Ernest Ains¬ 
worth and Philip Shupe of the N.B.S. 
Information Technology Laboratory, 
working under the direction of James P. 
Nigro. The functional requirements and 
major performance specifications of the 
Vigilometer were developed by John G. 
Tiedemann, Monitor Performance Task 
Leader, USAPRO, to meet U.S. Army 
research requirements. Also instrumental 
were Delaney A. Dobbins, former Task 
Leader, and Philip J. Bersh, Chief of 
USAPRO’s Combat Systems Research 
Laboratory. Findings obtained with the 
Vigilometer will help U.S. Army research 
scientists improve work methods and 
identify vigilant personnel for monitoring 
jobs. 

CRUCIAL DUTIES 

The importance of vigilance in per¬ 
forming crucial duties has been recognis¬ 
ed by armies at all times the world over, 
as attested to by the traditional death 
penalty for the sleeping sentry. Vigilance 
remains a problem, although today’s 
sentry often stands watch over a radar- 
scope or is aided by an electronic alarm 
system. The difficulty of remaining alert 
has been increased by the remote char¬ 
acter of the warning and the relatively 
passive participation of the observer. 

The USAPRO Vigilance Laboratory 
will study the alertness and reliability 
of men standing watches on monitoring 
instruments. The Vigilometer controls 
stimulus situations and records the res¬ 
ponses of up to five subjects at a time. 
Analysis of the responses will help Army 
behavioural scientists to relate monitor 
performance to such factors as inviron- 


mental constraints, supervisory controls, 
fatigue, distraction, and the type and 
pattern of display. The findings will be 
useful in the field of personnel utilisation, 
particularly in specifying optimum work 
methods and conditions. 

The Vigilometer is actually two 
machines in one, the first programming 
the timing and magnitude of both critical 
and distracting stimuli and the second 
recording the responses of the subjects. 
Its essential circuitry, contained within a 
console the size of a large desk, controls 
the display instruments at the test sta¬ 
tions and records the results. The experi¬ 
menter merely inserts a paper tape, which 
he has previously punched or selected 
for the desired stimulus program, into 
the tape reader and starts the machine 
in its programmed sequence of stimuli. A 
“library” of taped programs can be built 
up for the various programs used and 
new ones can be punched when needed. 

TEST STATIONS 

Each of the five subjects test stations 
at the Vigilance Laboratory is in a 
soundproof “isolation booth” connected 
to the console by five cables carrying 
25 sub-channels, each a stimulus-res¬ 
ponse set. The subjects being tested are 
told what constitutes a critical stimulus 
—perhaps a red light, an audible 1,000 
cps buzzing, or a galvanometer deflection 
greater than three divisions from centre, 
for example—to which each subject is 
to respond by pushing a button on the 
stimulus module of his station. The 
subjects are then exposed to the series 
of stimuli, some critical and others non- 
critical, until the halt command on the 
tape ends the experiment. 

Each test station consists of a number 
of paired indicators and response but¬ 
tons, one kind of indicator to each 
module mounted in the station equipment 
rack. The instrument modules supplied 
with the Vigilometer are of five types, 
having as their respective instruments or 
indicators (1) a nullmeter, (2) an oscillo¬ 
scope (3) three pairs of red and green 
warning lights (4) a five-digit alphanu¬ 
merical display, and (5) an auditory pres¬ 
entation by loudspeaker or headset. A 
sixth type of module has a clock on its 
panel but is not used in evoking re¬ 
sponses. 

The types can be selected and located 
in the rack’s 24 pigeonholes to best suit 
the needs of the experimenter. Each mod¬ 
ule contains on its 6in sq. front panel 
its instrument or indicators and the 
associated pushbutton(s) for responding 
to critical stimuli. 

The Vigilometer includes a printout 
device to record the individual responses 
and totals of response types. This device 
is operated by the computer portion of 


the machine, which categorises each re¬ 
sponse according to whether it was as¬ 
sociated with a critical signal, noncri- 
tical signal, or no signal, and tallies each 
response received by type, subject 
(station), and channel (each accommoda¬ 
ting up to five instruments). The machine 
also tallies each stimulus on registers for 
critical and noncritical stimuli on 
each channel, raising to 85 the number 
of registers maintained in the machines. 

The printer prints intermittently—one 
line for each signal or response—on a 
paper tape from the time the Vigilo¬ 
meter is placed in operation until it 
reaches the halt instruction. It prints each 
line of nine characters simultaneously 
in 0.2 sec., identifying the station (one 
of five), the channel (one of five), the 
type of response (one of three), and the 
time in centi-seconds since the last re¬ 
sponse on that channel. 

MEMORY 

Each response received is first read 
into the “printer backlog” section of the 
machine’s memory. The printer scans the 
memory after each operation, and re¬ 
peatedly while not printing, to pick up 
new data to be printed. 

The printer not only produces a de¬ 
scription of each response, but on re¬ 
ceiving a summary printout instruction 
from the taped program prints a sum¬ 
mary of the 85 categories of data stored, 
including both response and stimulus 
data on each of the five channels. This 
instruction not only can be given just 
before the halt instruction, but also can 
be encoded at any desired intermediate 
points on the program tape or can be 
manually called for at any time by the 
experimenter. 

On receiving this order during the 
stimulus program, the printer produces 
a printout of all 85 lines of cumulative 
data in 15 seconds and then goes on to 
print any further data that have been 
stored in the printer backlog memory 
during this operation. 

The many modules and their possible 
locations at each station permit evalua¬ 
tion of the effects of instrument location, 
sensitivity to competing stimuli, and the 
distraction potential of various modes. 
Experimentation with such variations 
makes it possible to recommend the best 
presentation of stimulus material for 
various Army monitor jobs. 

Studies can also make use of program¬ 
mable variations in stimulus detail. Not 
only can the clock be run at accelerated 
rates, but one of nine warning-lights in¬ 
tensities can be used, one of 19 possible 
deflections of the nullmeter, five audio 
frequencies for auditory presentation, and 
eight amplitudes. 

The pulses displayed on the oscillo¬ 
scopes can be varied in position, width, 
and amplitude so that the pattern pre¬ 
sented is under machine control. More 
types of modules can easily be added as 
required for studies using the Vigilo¬ 
meter. 

(“NBS Technical News Bulletin,” No. 
10, Vol. 48). a 
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Milliard 

Heatsinks for 
Diodes, Transistors 
and Thyristors 


® High Efficiency 


© Robust Construction 
© Reliable Rectification 


High efficiency, robust construction, reliable 
rectification—these are the factors gaining 
ready acceprance for the Mullard rectifier stack 
assemblies. 

Much of the efficiency is due to the extruded 
aluminium heatsinks used in these assemblies with 
their low thermal resistance enabling high power 
ratings to be economically achieved. 

The drawing on the right shows only the Mullard 
40D heatsink extrusion. 


A leaflet is available, detailing the range of 
patterns of Mullard heatsinks, their thermal 
characteristics such as the temperature rise above 
ambient tabulated against power dissipation and 
their outlines and dimensions. To obtain a copy 
of this leaflet, forward a stamped, self-addressed 
foolscap envelope endorsed "Heatsinks" to the 
Mullard offices shown below. 


Dimensions in mm. Inch conversions in brockets 


Mullard 
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Transistor Patents 

Three American companies — Western Electric, American 
Telephone and Telegraph and Bell Telephone Laboratories — fail¬ 
ed in their High Court claim that a Western Electric patent 
relating to the transistor should be extended. 

The application was opposed by Pye of Cambridge; 13 

companies headed by Avo; the Comptroller-General of Patents, 
the British Post Office and the Ministry of Aviation. 

Mr C. O. Stanley, chairman of the Pye group of companies, 
said: “We welcome the decision because we had found it 

necessary to oppose this application by a mammoth American 
company which had tried by every means possible to impose a 
continuing levy on the British electronics and radio and tele¬ 
vision industry, 

“The Court has established that the basic patent on 

transistors has now expired. It appears unlikely that the remain¬ 
ing patents on transistor applications will in the future be ex¬ 
tended at the end of their normal term. 

“The benefit to British industry will be cheaper production of 
transistors and equipment which uses them for the home 

market — and a more competitive position in the export market.” 

Plastics Welded By Sound 

Welding of rigid thermoplastics by ultrasonics has been 
demonstrated by the Dawe Instrument Company of Western 
Avenue, London, W.3. 

The four basic parameters employed are the static pressure 
exerted on the workpiece, the duration and intensity of the 
vibrations and lastly the “hold” or “set” time after completion 
of the weld. The equipment consists of a solid stale 250W genera¬ 
tor supplying an electronic signal at 20KC to a converter. This 
converter transforms the electronic signal into mechanical 
energy, the active element being a ceramic lead zirconate 
transducer. 

The mechanical vibrations are concentrated and intensified 
by a transformer acting as a connector to the workpiece. Easy 
automation of all the parameters effecting the weld are facilitated 
by a timer and pneumatic stand complete with pressure, weld 
and hold time controls. 

The vibrations emmitted from the tip of the “Sonicwelder” 
are fed into the plastic by touching one of the two parts being 
joined. The vibrating plastic remains cool, except at the seam, 
where there is rapid dissipation of energy. Welding occurs almost 
instantaneously around the periphery of the object and not 
where the tip is touching. 

Sealing two parts without touching the joint area offers 
a number of obvious advantages to plastic fabricators, packag¬ 
ing firms and toy manufacturers. These include easier handling, 
and saving on jigs, fixtures, and process time. 

Automation In Power Production 

British automatic control equipment that selects the correct 
acceleration and loading rates for turbo-generators has been 
purchased by the Electricity Commission in Victoria. 

By its use there is no possibility of overloadng either the 
generator or the turbine, consequently the equipment leads to a 
reduction in maintenance costs, fuel, and wear and tear. 

The correct acceleration and loading rates in a turbo 
generator are dependent on turbine temperature. The new equip¬ 
ment controls, through an electronic device, the opening of high 
pressure valves and achieves constant acceleration from turning 
gear speed to any demand output. 

The electronic control gear, which is simple, incorporating 
transistor elements and relays, takes into account varying con¬ 
ditions in the generator itself such as the temperature reached 
in the rotor. 

C. A. Parsons and Company Ltd., Newcastle-upon-Tyne, 
England. Australian Agent: C. A. Parsons of Aust. Ltd., I.B.M. 
Centre, Kent Street, Sydney, NS.W. 

"Frogman"' Telephone 

An “aqua-telephone” system, which provides constant com¬ 
munication between a frogman and his safety boat or shore 
station enables an under-water diver to keep his hands free for 
other duties because of the use of a combined microphone/ 
earpiece just behind the ear—the cable being part of his safety 
line. 


While under water, the diver can direct surface operations, 
call for help, or receive detailed instructions from the shore — all 
facilities which enable the maximum use to be made of his 
underwater stay. The equipment allows complete freedom of 
movement, the only manual operation taking place at the surface 
station. 

The system comprises a surface-based, compact amplifier 
powered by batteries and housed in a waterproof and shockproof 
compartment. 

G.E.C. (Electronics) Ltd., Ford Street, Coventry, England. 
Australian Agent: British General Electric Co. Pty. Ltd., 104 
Clarence Street, Sydney, N.S.W., and 394-400 Latrobe Street, 
Melbourne, Vic. 

Atoms Cheaper Than Oil 

The present type of British natural uranium nuclear powder 
station already enables Britain to import energy in the form of 
uranium at about one quarter the cost of importing it as oil, 
according to Dr J. M. Hill, member for production of the 
Atomic Energy Authority. 

Writing in the winter number of a leading industrial house 
magazine, Dr Hill says that if a 4 per cent growth rate in 

Britain's gross national product is achieved, energy demands 
will soar from the present level of about 275M tons of coal 
equivalent to 400M-450M tons in 1980 and as much as 600M 
in the year 2000. 

“We must prepare to meet a U.K. demand for nuclear 

power of perhaps 100M tons of coal equivalent by the mid-1980s 
and perhaps 250M tons by the end of the century.” Dr Hill 
declared. 

Colour-Coated Steel 

Steel strip and sheet coated with paint and other organic 
finishes in a continuous process, offering users of the steel a 

means of reducing their finishing costs, is to be produced on a 

new £,$ million line at a Welsh steel works. 

The line will have a capacity of about 1,500 tons a week. 
Both galvanised and untreated steel will be processed. Sheet 
and strip will be covered w'ith a range of high-performance 



At the Lockheed-California's Burbank Laboratories, 
precision gauge blocks are checked for flatness on a 
Cartrilamp optical instrument. A special pink light 
reflects an image of the blocks on the mirror below. 
Black lines seen at the underside of the blocks are due 
to trapped air and, the fewer and straigher the lines, 
the flatter is the block surface.The dust-free, tempera¬ 
ture-controlled and moisture-minimised laboratory has 
the job of ensuring the accuracy of some 30,000 
measuring instruments involved in plane manufacture . 

















Research makes the difference 



SONY-O-MATIC 
TC-357-4 & TC-135 


Another model—TC-135—has just been added to the new and very popular family of 
SONY-O-MATIC recorders. With this novel automatic system anyone can make perfect re¬ 
cordings up to professional standard without the necessity for continual manual adjust¬ 
ments. At your choice completely automatic level control system takes over—no distortion 

SONY-Q-MATIC MODEL TC-357 4 


★ Self-threading reel—no fiddling 


★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 


★ 

★ 


★ ,, Retractamatic ,/ Pinch Roller makes 
tape loading easier and faster. 


SPECIFICATIONS 

4 Tracks 

3 speeds—7], 3i, 1 1 ips 
7" reel capacity 
Recording Monitoring 
Mic/Line mix recordings 
Instant stop lever 
Dynamic microphone F96 
P.A. System 
Response: 

40-15000 c/s @ 71 ips 
40-12000 c/s @ 3i ips 
40-6000 c/s @ 11 ips 
Flutter/Wow: Less than 0.12Cr @ 

Less than 0.2 7c @ 

Inputs: Hi-Z mic: Hi-Z aux. 

Outputs: Hi-Z line. 8 ohms external speaker 
Power—2 watts 


71 

3} 


ips 

ips 



ifs I 

PRICE 95 GUINEAS 


SONY-O-MATIC MObEL TC-135 

2 TRACKS • 2 SPEEDS • COMPACT • LIGHT WEIGHT, 7 LBS. 



A 

A 

A 

A 


A 

A 


Available at all leading stores—tirade enquiries welcomed 

JACOBY, MITCHELL & 0< 

SONY DIVISION 


N.S.W. VIC. 

J. C. Llnacre J. W.lishire 

469-475 Kent St. 15 Abbotsford St. 
SYDNEY Nth. MELBOURNE 

26-2651 30-2491 


QLD. S.A. 

C. Medcraf E. W. Fahy 

35 Charlotte St. 77 Wright St. 

BRISBANE ADELAIDE 

2-1785 ill-5117 


Tape Speeds 

Reel 

Input 

Output 

Bias Freq. 

Speaker 

Power Output 

Recording 

Weight 

Microphone 

Accessories 


3 i 
5" 


and 1 1 ips 


Microphone (1) Aux (1) 

Monitoring 

Approx. 35 Kc/s 

3i M Dynamic 

1.5 watts 

1.5 hours total 

71bs approx. 

SONY dynamic F-66 
Reel of tape: Empty Reel 
Motor pulley: cleaning rib¬ 
bon. 


PRICE 45 GUINEAS 


o. Pty. Ltd. 



TAS. 

K. W. McCulloch 
109 York St. 
LAUNCESTON 
2-5322 


W.A. 

C. Liddelow 
59 Midgley St. 
RIVERVALE 
6-2305 














coatings, including alkyds, vinyls, thermosetting acrylics, 
organosols, epoxy phenolics, plastisols, PVC and PVF laminates. 

Although steel so coated is a finished material, all the 
usual sheet metal techniques can be used on it. (Richard Thomas 
and Baldwins (Sales) Ltd., Colour Coated Steel Department, 
151 Gower Sreet, London, W.C.l. Australian Agent: Richard 
Thomas and Baldwins (Aust.) Pty. Ltd., 88 Pitt Street, Sydney, 
N.S.W.) 


Tape Recorders 

A new demand from students last year has brought an 
expansion of production and sales of tape recorders in Japan, 
according to Toshiba (The Tokyo Shibaura Electric Co. Ltd.). 
In 1963, figures of the Electronic Industries Association of 
Japan showed 2,190,000 tape recorders were made in Japan, 
a 58 per cent increase over the previous year. The monthly 
volume of production reached 200,000 in 1964, for a year’s 
total of about 2,400,000 units. 

There are tape recorders in 13 per cent of Japanese homes. 

High school students are especially keen to have tape 
recorders which help them in foreign language studies. Each 
year, more than one million students enter High school in Japan 
and this influx creates a large and stable demand for tape 
recorders. 

Toshiba reports that production of transistorised recorders 
is increasing more rapidly than production of types using valves. 
They have become a consumer item as common as cameras and 
wrist watches. 


Checks Ball Races 


A system of three light sources detects missing balls when 
all three beams impinge on their respective photodetectors. The 
combined output signal exceeds a pre-set level, and this is used 
to fire a thyratron which in turn actuates a solenoid-operated 
shutter. The race is thus diverted into a reject tray. Missing 
rivets are detected by a single light source and photo-transistor. 
This emits a sharply peaked pulse if a rivet is missing, which 
again is used to operate the reject shutter. 

(Hoffmann Manufacturing Company Ltd., Chelmsford, Essex, 
England. Australian Agents: Bearing Service Co. of Aust. Pty. 
Ltd., H.O. 376 William Street, Melbourne, Vic.) 

Car Safetly Switches 

Safety switches for cars, which turn off the ignition in case of 
accident, are now being built by Waber Electronics, of Somerset 
and Hancock St., Philadelphia, Pennsylvania, U.S.A. The switch 
is similar to the safety switch embodied in some electric heaters. 
The shock of a collision is enough to cut off current from 
the battery. Or, if the car overturns, the gravity element breaks 
the contact, eliminating the danger of sparks which might ignite 
petrol. 

Fluff Collector 

A device for the removal of dust and fluff located in the air 
and deposited on textile machines, which is stated to be compact, 
lightweight, easy to maintain and to require only small amounts of 
power to operate, is reported by Veb Maschinen-U. Apparatebau 
Schkuditz, of 10/12, Kurt-Beyerstr., Schkeuditz, Germany. 

The device is mounted next to the machine and has an 
electro-statically charged endless belt for collection of the undesir¬ 
able flotsam. A scraper continually removes this as the belt rotates. 
The maker claims that it is suitable for use with every type of 
textile machine. 



Photoelectric detection techniques are being used by a 
British company in the inspection of ball-bearing assemblies. 
A unit developed and made by the company ensures that all 
races have the correct number of balls and rivets, and immedi¬ 
ately rejects any bearing that does not contain the correct number 
of parts. One of the advantages of the equipment is its speed of 
operation, a batch of 500 bearings being inspected in 42 minutes. 

As each bearing enters the machine it depresses a micro¬ 
switch which starts the inspection cycle. The bearing is then 
automatically held in the inspection position, and the inner 
race is rotated by a pressure pad. 


Portable Air-Purifier 

A new portable air purifier made by a British firm for use 
in sickrooms or hospitals was reported on by Robin Burton 
in a recent broadcast of the B.B.C. General Overseas Service 
“New Ideas” program. 

Standing only three feet high and mounted on a steel frame, 
it has two compartments inside. In the upper one there is an 
electric fan which draws air through a removable filter housed 
in the lower section. Clean air comes out through a grill and 
two side vents at 160 cubic feet a minute. It can be easily 
adapted for use in a large building by sealing off the grill 
and connecting the side vents by plastic tubes to a tent, as is 
done with oxygen. In fact, when used in this way the slower 
action improves extraction of impurities from the air. 

There are two types of filter, a paper one for removing 
particles—such as pollen, bacteria and spores—from the air, and 
a pack of activated carbon for removing sulphur dioxide. 

Normally, a carbon pack lasts about one 
year, but where there is extreme air pol¬ 
lution its life is shorter. 

Faster Plating 

Plating speeds twice or even three times 
the usual are said to be possible when plat¬ 
ing metals on metals, or metals on plastics. 
This claim is made by Farbenfabriken Bayer 
AG., of 22c Leverkusen Bayerwerkm, Ger¬ 
many. 

The improvement is achieved by adding 
to the plating solution, and the borohydride 
reducing agent mixed with it, a soluble 


Trainee teacher Margaret Turner faced a frustrating 
future when her sight began to fail. Now she is 
able to teach at Maylands Junior school, near 
London, with the aid of a television device which 
enlarges the pupils' work. Supplied by the Royal 
National Institute for the Blind, the equipment cost 
something over £200. 


Designed by Thorn Electrical Industries, this equip¬ 
ment is designed to assist farmers. The control 
panel at left gives push-button control over air- 
conditioning and feed installations, while the budget- 
priced closed circuit TV system allows the farmer to 
monitor critical situations such as valuable animals 
which are sick or about to give birth to young. (Thorn 
Electrical Industries (Aust.) Pty . Ltd., 800 Parra¬ 
matta Road, Lidcombe, N.S.W.). 
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Entertainment and industrial equipment designers 
selection of a suitable plastic film capacitor. In mafi 
coefficient and insulation resistance of polyester ca 
ments have been met by the popular Ducon “Styrbs 


are now offered a suppletory alternative in the 
y critical applications, the stability, temperature 
Dacitors are inadequate. Until now, these require- 
eal” range. 


The Propaseal type DMC range, having dimensions ap 
rical characteristics of the same order as the Styrose. 
The Styroseal remains the premium capacitor for e; 


jproaching those of polyester units, provides elect- 
sal at a reduced cost in the available tolerances. 
i;ctreme stability and close tolerance applications. 
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salt such as zinc chloride or thallium nitrate. 
The addition enables the agent to do its 
job more quickly while making it go further. 
A smooth, adherent coating with high gloss 
is said to be obtained. 

Fire Blanket 

Fire blankets designed to save people 
whose clothes have caught fire are now 
being marketed by a French firm. They are 
simply asbestos sheets which can be quickly 
wrapped around the victim — or in which 
the latter can envelope himself. 

There are two types. One is supplied with 
a metal bracket so that it can be hung on 
a wall ready for instant use. The seconds is 
“accordion-folded” and is for use by some¬ 
one going to the help of another person. 
The blankets are supplied by Societe R. 
Leconte, 103 Rue Compans, Paris 19. 

Wide Band Antenna 

An unusually wide band log periodic 
antenna which operates over the 40 to 
1,000MC frequency range has been 
developed by Litton Industries for surveil¬ 
lance and tracking. 

The Model 11E4-100 antenna features 
right or left hand circular polarisation 
by remote control selection; 9 zt ldB 
gain; less than 2 : 1 VSWR; and side lobes 
of more than 20dB below the main beam. 

Constructed of welded aluminium, the 
cantilever-mounted log periodic weighs 50 
pounds and is 16 feet long. All components 
are sealed or sheltered from the weather 
and the antenna withstands 100 m.p.h. 
windloading with radial ice of i-inch. 

Further information is available from 
Litton’s Emertron division, 1140 East West 
Highway, Silver Spring, Maryland. 


Rising some 620 feet , the new British 
Post Office Tower is rapidly assuming 
its role as the communications hub of 
Britain. Using microwave links, the 
systems in the tower will eventually 
handle 150,000 simultaneous tele¬ 
phone conversations and 40 or more 
television channels. In the new ter¬ 
minal equipment, the emphasis is on 
transistors. 


Microwave Tubes 

Greatly improved microwave power tubes 
are now possible because of a successful 
research project by scientists in the Electron 
Tube division of Litton Industries, San Car¬ 
los, Calif. Research Department scientists 
headed by Dr Rajindar P. Wadhwa have 
measured in a 10-watt, S-bend injected-beam 
crossed-field amplifier a noise figure lower 
by a factor of three than has been achieved 
to date on any other comparable device. 

The techniques they discovered can be 
applied not only to crossed-field amplifiers, 
but to other microwave devices as well, 
Dr Wadhwa said. Many new devices for 
electronic countermeasures, data transmis¬ 
sion and communications will result from 
this breakthrough in the state-of-the-art. 

The noise figure of this new amplifier is 
3.5dB, less than one-third that of any other 
power tube. The results are particularly sig¬ 
nificant in that crossed-field amplifiers, 
which are more efficient over broad band- 
widths than other power tubes, were previ¬ 
ously considered to be inherently noisier. 

Control Of Heating 

Temperature in centrally heated rooms 
can be controlled within half a degree 
Fahrenheit by a miniature electrically 
operated valve produced in Britain. It is 
used in conjunction with a thermostat. 

This close control reduces costs, since 
according to calculations a temperature 
only one degree above what is required 
can increase the running costs of a domestic 
central-heating installation by as much as 
5 per cent. 

The valve consists of an electric motor 
that operates a butterfly valve, releasing or 
restricting the flow of hot water to suit 
conditions as sensed by the thermostat. 

Satchwell Controls Ltd., 94 Farnham 
Road, Slough, Buckinghamshire, England, 
Australian Agent: Satchwell Controls Pty. 
Ltd., 10 Mount Street, North Sydney, N.S.W. 


Wrapping Machine 

Developed by Audion Elektro N.V., of Groenburgwal 31, 
Amsterdam, Holland, is a small, electric wrapping machine. It 
consists of a box, with a hinged lid, containing a roll of 
five-inch wide double plastic foil. When the lid is firmly pressed 
down the front lower edge of the box becomes hot and seals 
the two layers of foil together. 

Bags of any length can be made by pulling out the required 
length of foil and sealing one end; the other end can then be 
sealed in the same way. Other plastic bags can be sealed on the 
device, including the type in which food can be cooked before 
freezing. Sealing time varies between one and four seconds, 
according to the thickness of the material used. The apparatus is 
switched off by raising the lid. 

Electron Welding 

Electron beam welding outside a vacuum chamber is now 
said to be possible with a system developed by Hamilton- 
Standard Division of United Aircraft Corporation, Windsor Locks, 
Connecticut. 

The necessity to enclose work-pieces in a vacuum has previ¬ 
ously limited the usefulness of the electron beam in welding. 
The United system develops the beam in a vacuum but the weld¬ 
ing is done outside the tube. This permits joining long tubes or 
the ends of coiled strip. 

To make the beam strong enough to be effective outside the 
tube, it is generated at 175,000 volts. The welding gun is fixed 
within one inch of the work so the beam is not weakened too 
much by its passage through the atmosphere. 

Commercial Photography 

Photographic equipment which is expected to be of con¬ 
siderable use to the advertising industry has been developed by 
Rank Studio Equipment, Woodger Road, London, W.12, England. 

Rank describes it as a front projection photo-montage 
system devised to photograph objects or live models so that they 
appear as a natural part of a projected background image, and 
claims it will revolutionaise present techniques. One of the most 
important parts of the system is the patented Transflex screen 
which has a surface composed of millions of microscopic glass 
beads. 

When an object is placed in front of a Transflex Screen 
on to which a scene is projected it appears as an integral part of 
that scene. Thus, a live model can be made to appear as though 
he is leaning against a post which, in fact, is 9 nly an image 
projected on the screen a foot or two behind him. An adjust¬ 
ment on the camera equipment can be used to bring the post 
“beyond,” “beside,” or “behind” the model. A great variety of 
arrangements of model and background is possible. 


Safety Lamp 

A new type of coalminers’ safety lamp, which lights up 
when poisonous methane gas is present, has been developed in 
Britain. 

The lamp is actuated by two glass beads containing thermo¬ 
couples. One of the beads is treated with a chemical which heats 
in the presence of methane. This sets up a difference in electric 
potential, which operates an alarm switch and causes a red light 
to come on. 

The lamp, which has received official approval, can also be 
used in other industries where poison gas may be a danger. 

(English Electric Co., Stafford, England. In Australia: 
365-375 Sussex Street, Sydney, N.S.W.) 



Also from Britain comes this picture of Europe's largest 
aerial assembly, at Anthorn, Cumberland, England. It 
is part of a VLF system installed for NATO. Winches 
at the base of each huge mast slacken the tension on 
wires and cables automatically when they are subjected 
to excessive loads from wind and ice. 


ELECTRONICS Australia, April, 1965 
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PARENTS! 


Give your son training that money can't buy . . . 

Here is an opportunity for your son to get a training in Electronics that will guarantee him a 
life-time career. This is something that money can’t buy . . . because the best training in Australia 
is available FREE OF COST to boys selected for apprenticeships at the RAAF School of Radio, 
Laverton, Victoria. An RAAF-trained Radio Apprentice becomes a highly-skilled technician 
whose qualifications ensure a secure career . . . both in the Service and in civil life. 



Applications are invited from 
boys keen to train as 


Radio Apprentices 


IN THE 


RAAF 


ROYAL AUSTRALIAN AIR FORCE 

This is what a RAAF Radio Apprenticeship 
offers:— 

m Thorough training in the principles of 
Electronics at NO COST to parents. 
m Full trade recognition. 
m Free medical and dental care. 

SR Free food and accommodation. 

H Generous pay while training. 

S 3 All clothing and necessaries provided. 

S3 6 weeks’ home leave with free return 
travel each year. 

Selected graduates may be given Technical 
College Diploma or University Degree courses 
and appointed as commissioned officers in the 
Technical Branch of the Air Force. 



QUALIFICATIONS: 

An applicant must be a British subject, permanently resident in Aus¬ 
tralia, aged 15 but not 17 years on January 1, 1965, and be medically fit. 
He must have completed Intermediate or Junior year (in Tasmania, the 
third year of the Schools' Board Course) and have studied English, a 
Physics or Science subject and Mathematics. 

APPLICATION FORMS FROM: 

RAAF Recruiting Officer, Combined Services Recruiting 
Centre, Box XYZ, in the capital city nearest to your 
address. 

APPLICATIONS CLOSE APRIL 20, 1965 


Issued by the Director of Recruiting. 
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This brushless DC motor (right), with 
its encapsulated electronic unit is pro¬ 
duced by Vactric Control Equipment 
Ld., of Surrey, England. It is designed 
for long life, corrosion resistance and 
a wide range of ambient tempera¬ 
tures, being activited by pulses sup¬ 
plied by flip-flop and logic circuitry. 
(In Australia Ronald J . T. Payne Pty. 
Ltd., 385 Bridge Road, Richmond, 
Victoria). 

Fireproof Timber 

A method of fireproofing timber and 
wood products has been patented by the 
Israeli Institute for Fibres and Forest Pro¬ 
ducts, Ministry of Commerce and Industry, 
Emek Refaim Street, Jerusalem, Israel. 

It is stated that the method is based on a 
radical chemical alteration in the structure 
of the wood, obtained by the introduction 
of bromine. It is claimed that treated timber 
will not even catch fire inside a furnace, 
but just carbonise. 

Israel plans to expdrt the chemicals and 
the know-how to enable treatment plants to 
be set up in other countries and it will 
also export ready-treated plywood, 
chipboard and other timber products. 

Welding " Difficult " Steels 

A way of joining difficult-to-weld steels 
without setting up stresses between them 
that have to be removed by annealing has 
been jointly claimed by Brown Boveri and 
Co., of Baden, Switzerland, and the Bureau 
d'Etudes Industrielles Fernand Courtoy, of 
43, Rue des Colonies, Brussels 1, Belgium. 

The edges of the components to be joined 
are first thinly “buttered” to a maximum 
thickness of 2mm. with a steel that lacks 
the “difficult” constituents and then a 
welded seam is formed between them to 
complete the sandwich. 


Pocket Computers 

“Pocket computers” — small analogue 
electric meters — which weigh only a pound 
and can be carried in the palm of the 
hand are available from Continental Tele¬ 
phone Supply Company, of 49W, 46th St., 
New York 36, U.S.A. They will produce 
squares and square roots as well as multiply 
and divide. Percentages can be figured to 
several decimal points. A single torch battery 
furnishes power for the device which costs 
44.50 dollars. 

Seeing And Hearing 

Synchronised slides and gramophone re¬ 
cords form the basis of a child-amusing 
device which is having a considerable vogye 
in America just now. Made by General 
Electric Company, of 1, River Road, Schen¬ 
ectady, 5, New York, U.S.A., it looks rather 
like a small TV receiver. 

The back-projected slides appear on the 
screen of the “receiver” while the record 
turntable is mounted on top. The record 
tells a four-minute story while the film 
strip, which advances automatically, illus¬ 
trates it. The basic Show’N Tell viewer sells 
for 29.95 dollars and record and film pro¬ 
grams cost 99 cents. 

Cleaning Motors 

Cleaning electric motors is now being 
speeded up at British Railways workshops 
at Derby, Glasgow and Wolverton and also 
at A.E.I.’s Rugby works by using Vacu- 
blast pressure dry honers. 

The cleaning medium is spherical glass 
beads with nominal diameters of .002in. 
Surfaces bombarded with these beads are 
cleaned in seconds, it is stated, and accum¬ 
ulated foreign matter can be removed from 
the housing, armature and brush gear with¬ 
out stripping down the motor. A complete 
brush gear assembly can be cleaned in eight 
minutes, it is claimed. The honers are sup¬ 
plied by Vacu-Blast, Woodson House, Ajax 
Avenue, Slough, Bucks. 

Steering Barges 

Bow steering units, placed at the head 
of a string of barges and controlled by wire¬ 
less from the tug, are said to make long 
tows easier to handle in river traffic. The 
floating unit was developed by Cargo Car¬ 
riers Inc., of Cargill Building, Minnea¬ 
polis, Minnesota, for service on the Missis¬ 
sippi river. The company says it cuts transit 
lime to New Orleans by a full day and 
also makes intermediate docking easier. 

The steering craft is powered by a 1,000 
horsepower diesel engine driving a propel¬ 
ler hung like that on an outboard engine. 
The propeller can swing a full 360 degrees 
to guide the head of the tow around sharp 
river bends. A push-button* radio transmitter 
in the pilot house of the tug puts the 
propeller into operation and controls its 
steering. 


LONGEST AHTmHA COAX . 

'Y'HE longest coaxial cable yet to be used in medium-wave broad¬ 
casting in Australia — 1500ft — was installed recently by 
2KM engineers at 2KM’s new site at Green Wattle Creek, south 
of Kempsey, N.S.W . This, in addition to 37 miles of buried wire 
and 380 sq. feet of copper sheeting around the transmitter building. 

Station manager , Bern Harte, said that the cable feeds twin 
towers spaced 1050 feet apart and positioned to provide an elong¬ 
ated north-south coverage pattern along 200 miles of coast — 
actually the strongest commercial signal on the east coast of the 

r continent. STC engineers are charged with the job of adjusting 
and phasing the system. 

2KM shares the frequency with Victorian station 3UL War- 
rugul, which will use a similar directive array. 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustration Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

M.488 
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At left is the 
adapter power unit 
connected to a 
Play master 110 
tape amplifier. 
The circuit of the 
adapter appears at 
the right. It may 
be used for mono 
or stereo, as re¬ 
quired. 


AN ADAPTER POWER UNIT MATCHING 


THE 'PAYMASTER 110' 
TAPE AMPLIFIER UNIT 

The power unit described in this article will combine with either one 
or two "Playmaster I 10" tape amplifiers to make a high quality mono or 
stereo tape adapter system — a recording system complete apart from 
playback output stages and speakers. An alternative power unit design 
to be described in a following article will allow the type NO amplifiers 
to be used as complete mono or stereo recorders. 

By Jamieson Rowe 


T HE Playmaster 110 tape amplifier 
unit described last month forms part 
of the modular recording system which 
was developed to combine high quality 
reproduction with application flexibility 
and ease of construction. It contains 
independent recording amplifier and re¬ 
play preamplifier channels, together with 
,a meter/aural monitor system which 
may be switched between the two. 
Either one or two of the units may be 
combined with suitable power units to 
make mono or stereo adapter or recorder 
systems with either two-head or three- 
head tape decks. 

The 110 amplifier module itself, as 
you may remember, uses a printed wir¬ 
ing board to simplify construction. The 
board is mounted on a shallow bracket 
chassis behind the control panel, and 
the whole unit is intended to be mounted 
either below or in front of a high- 
quality tape deck such as the “Brenell.” 
A more thorough description of the unit 
was given last month, together with the 
circuit and a wiring diagram. 

To use either one or two 1 10 
amplifiers as a mono or stereo adapter 
system, it/they must be combined with 


the adapter power unit module described 
in this article. This unit, intended to 
fit beneath the deck, performs three 
functions—it contains the power supply, 
the bias/erase oscillator, and cathode 
followers used to provide the replay 
signal output with a low source impe¬ 
dance (400 ohms). 

A glance at the circuit of the unit 
should help in understanding its func¬ 
tion and operation. As may be seen, 
it is relatively simple, and contains but 
two valves. 

At the left-hand end of the circuit are 
the 12-pin sockets to which connect the 
110 amplifier units — two in the case 
of stereo, or only one in the case of 
mono operation. For mono, one socket 
could be omitted if desired (similarly 
the corresponding half of the cathode- 
follower 12AU7 may be left unwired) 
but, as this would only result in a 
small saving of time and money, it 
may be wiser to put in basic wiring for 
the complete unit in case it is desired 
to convert to stereo, at some time in the 
future. 

The twin cathode followers are quite 
conventional and use the two triode 


sections of one of 
the 12AU7 valves. 
They are arranged 
to have an output 
impedance of 
approximately 400 
ohms, so that the 
output signal from 
the replay preampli¬ 
fiers of the 110 tape 
amplifiers can be 
passed through quite 
long shielded cables 
to the existing 
power amplifier system before high 
frequency attenuation will occur. 

Some idea of the length of cables 
which may be used at this impedance 
level should be gained by knowledge of 
the fact that the output will be only 3dB 
down at 20KC with a cable shunt 
capacitance of 2C,000pF (0.02uF). If 
high-quality co-axial cable is used be¬ 
tween the recorder unit and the main 
amplifier, they can thus be separated by 
quite a large distance. 

The bias/erase oscillator employs the 
second 12AU7 valve in a push-pull 
Hartley circuit. A push-pull oscillator 
circuit is used to ensure both efficient 
erasure and bias waveform purity. The 
oscillator coil and capacitors are arrang¬ 
ed to produce oscillations at approxi¬ 
mately 85KC to suit high-quality heads 
such as the “Bogen” heads used on the 
Brenell deck. 

Operation of the oscillator is con¬ 
trolled by both the “Record” switch on 
the 110 amplifier unit(s) and an inter¬ 
lock switch on the deck itself — unless 
both switches are turned to the appro¬ 
priate position, HT does not reach the 
oscillator to allow it to function. Thus 
it is virtually impossible accidentally to 
activate the oscillator and inadvertently 
erase a valuable recording. 

COIL TAPS 

The secondary of the oscillator coil 
has a number of taps. The lowest tap 
is used for recording bias feed, which 
is adjusted by means of a 25K poten¬ 
tiometer provided with a screwdriver ad¬ 
justment slot. The series biasing system 
is used, with the bias fed to one side 
of the recording head and the audio 
signals fed to the other. This keeps the 
bias voltages low and reduces injection 
of bias into signal circuitry. 

The two remaining secondary taps are 
used for erase head feed. If only 
one 110 amplifier is used with the unit, 
for mono, the connection should be made 
to the orange coil tap, as shown, while 
for stereo (two 110 amplifiers connec¬ 
ted) the green tap should be used. It 
should also be remembered that for 
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If these points are noted and the cor- available; the only points with regard ted on a long, thin shallow chassis, so 
rect procedure followed, erasure will be to its use are that it has an untapped that it will fit conveniently underneath 
quite complete under all normal condi- secondary winding (use a 50K bias pot, most decks without making the equip- 
tions. connected across the full winding) and ment case too deep. It may be mounted 

The oscillator coil used in the proto- that the chokes in the 110 amplifier either upright or on its side, whichever 
type and visible in the photographs is units will have to be reduced in value is more convenient, 

identical to that specified by Brenell. to match the higher erase head imped- On the top of the chassis are the 

However, the pot-core used is a type ance (470uH is appropriate for Collaro). major components, with the transformer 

not available in this country. Accord- The power supply circuit of the adap- at one end. Adjacent to this are the 

ingly, arrangements have been made to tor is a conventional full-wave circuit filter choke and the two double electro- 
have an equivalent coil manufactured using two AS3 or OA211 silicon diode lytic capacitors, followed by the oscilla- 
locally. By the time the issue contain- rectifiers. A 60mA transformer is used, tor coil and valve, the cathode follower 
ing this article is published, equivalent together with a 14H filter choke. Two valve and the bias pot, in sequence, 
coils should be available from R.C.S. heater windings are fitted, each operating along the chassis. The 110 amplifier 
Radio Pty. Ltd., of 651 Forest Road, one 12AU7 and one of the 110 ampli- connection sockets and the recording in- 
Bexley, N.S.W. The coils will use the fier units. terlock deck switch connector socket are 

colour coding shown on the circuit. Each heater winding is fitted with a at the far end of the chassis. 

It should be noted that this coil has a “hum-balancing” earth slider potenti- The wiring of the power unit is con- 
fairly low impedance secondary, to suit ometer, each of which is adjusted for ventional rather than on. a printed 
the Brenell-Bogen heads, so that while minimum hum in the associated replay wiring board, as there is little wiring 
the bias voltage available will probably amplifier channel. Adjustment is car- involved and the cost of a printed wir- 
be sufficient for optimum recording with rie d out when the system is completed ing board is hardly justified. The wiring 
most medium-impedance higher quality 
recording heads (such as the “Michigan” 
type used in the Collaro deck), the volt¬ 
age may not be sufficient to produce 
full erasure with medium impedance 
erase heads. 

In such cases, it may be possible to 
improve erasure by adding a suitable 
value capacitor in series with the erase 
circuit connection to produce a reson¬ 
ance at the oscillator frequency. The 
value of capacitance would depend upon 
the erase heads used and could be found 
experimentally using an oscilloscope con¬ 
nected across the erase head to show the 
increase in voltage. 

Failing this, it may be necessary to 



An above-chassis view of the adapter, showing the major components. The 
type 110 amplifiers connect to the adapter via 12-pin plugs and sockets. 
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W. C. WEPDERSPOON 


ltd. 193-195 Clarence St., Sydney. 29-6681 


REKLA ELECTROSOUND Melbourne. Phone: 51-4653 
L. S. WISE PTY. LTD. Adelaide. Phone: 8-5818 
SIDNEY G. HUGHES Brisbane. Phone: 58-1014 
MUSGROVES LTD. Perth. Phone.- 21-6611 


SUPPLIERS: 


iTEtE 

FUN 

KEN 


TELEFUNXEN 

MAGNETOPHON 


PORTABLE 


TAPE 


an experience in living sound 


RECORDER... 

☆ ☆☆☆☆☆ 


« The M300 is small, light and truly portable. 

• All controls can be reached with one hand. 

• A metal frame protects the vital parts even under 
the most adverse conditions. 

« The tape-drive is unique. Two counter-rotary fly¬ 
wheels ensure constant tape speed even when the 
recorder is being swung about while walking. 

9 The M300 is completely independent of the mains 
power and can be driven by 5 flashlight batteries 
or one rechargeable “Dryfit'’ storage battery. It 
can also be connected to the mains or driven by 
the car battery, through accessory adaptors. 

« The push-pull amplifier stage may be switched 
off when using an external amplifier, thereby con¬ 
serving battery life. 

9 It has no conventional on/off switch. All opera¬ 
tional controls switch the recorder on, and the 
“stop" button switches it off. 

© A special loop catch ensures tape loops caused 
by motion are absorbed and straightened out. 

• The amplifier board is hinged and the tape 
recorder still operates when it is swung out—an 
advantage that service technicians will appreciate. 

• The pause button is located in the carrying handle 
and can easily be operated with the thumb of the 
carrying hand. 


TECHNICAL INFORMATION: 

Tape speed: 3 Va ips. Track arrangement: Half track. 
Max. reel diameter: 5 inches (up to 3 hours’ playing 
time). Frequency range: 40-14,000 cps. Signal to noise 
ratio: > 46 dB. IVow and flutter (weighted): <j. ± 

0.3%. Distortion: 5%. Connections for: Radio, micro¬ 

phone. pick-up, external speaker, earphones, ext. power 
supply, 10 transistors, 1 rectifier, 6 pushbuttons. Control 
for level and volume. Level control: VU-type meter. 
Built-in perm. dyn. speaker 2-?4" x 4". Power supply: 
5 flashlight cells or TELEFUNKEN “Dryfit” storage 
battery or Mains/recharger unit for 110-127-220-240 Volt 
A.C. 50-60 cycles, or connection to car battery (6 or 12 
volts) with car adaptor lead. Weight: 634 lbs. approx. 
Dimensions: 10-14 x 3 x )Q 7 /h" approx. 

PRICES: 

1V1300, TD-7 microphone, 5" LP Tape, 
Empty Spool, Audio lead, £114.9.0. 

ACCESSORIES: 

Reporter Microphone TD300 with built-in VU & input 

level control . £18.11.3 

Car Adaptor 6V . £2.8.0 

Car Adaptor 12/24V . £2.8.0 

Carrying Case . £13.10.0 

Shoulder strap with microphone support . £3.7.6 

“Dryfit” storage battery . £10.8.3 

Mains/Battery unit . £22.15.9 
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Above is a complete wiring diagram 
of the adapter, and at right an under - 
chassis photograph . Using these and 
the circuit, it should be an easy 
matter to wire up the unit, even for 
those with little experience . The wir¬ 
ing of the circuit is not critical, 
providing connections are made 
according to the wiring diagram. 



is not critical in terms of lead dress, 
etc. and. in any case, we have prepared 
a wiring diagram which is reproduced on 
these pages. Using the diagram it should 
be a simple matter to wire up the unit. 

When the wiring is completed it may 
be connected up to the 110 amplifier(s) 
and the deck. We have shown on an 
auxiliary diagram the head and switch 
connections which must be made on the 
deck. Note that only one pole is re¬ 
quired on the deck R/'P switch for three- 
head decks but, for two-head decks, a 
further three poles are required. In 
the case of some decks this may mean 
that a second switch wafer will have to 
be added to the deck. 


.PARTS LIST 




Chassis, 15in x 3iin x Tin. 

Power transformer, 240V input to 
250-0-250V at 60mA, two 6.3V 
2A windings. 

Filter choke, 14H 60mA. 
Bias/erase coil. See text. 

12-pin sockets. 

Min. 4-pin socket. 

12AU7/ECC82 valves. 

AS3 or OA211 silicon diodes. 


RESISTORS 
2 lOOohm slider pots. 

1 470ohm 1 watt. 

2 IK 1 watt. 

2 1.5K 2 watt. 

2 22K I- watt. 

1 25K tin. pot. 

2 27K 1 watt. 

4 470K I watt. 

CAPACITORS 

3 0.0047uF 600V plastic. 

2 O.Q47uF 200V plastic. 

2 0.22uF 200V plastic. 

1 32uF-32uF 350VW 

chassis mtg. 

1 50uF-50uF 350VW 

chassis mtg. 

MISCELLANEOUS 
2 min. 9-pin valve sockets, skirted; 

2 min. 10-lug tagstrips; 2 min. 6-lug 
tagstrips; 1 8-lug length of min. 
resistor strip; length of mains cable 
and plug; 3 x gin grommets; 2 x fin 
grommets; piece of scrap aluminium 
for mains cable clamp; nuts, bolts, 
washers, wire solder, cambric sleev¬ 
ing, etc. 
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electro., 

electro.. 


With the system connected up the only 
adjustments which should be required 
are setting of the two heater balancing 
pots and setting of the bias control. The 
former are set by connecting the out¬ 
put of the replay system to the existing 
amplifier, turning up the volume control 
and setting each slider for minimum 
hum in each channel (only one will have 
to be set for mono). 

The correct setting for the bias con¬ 
trol depends upon the heads and tape be¬ 
ing used, and must be adjusted by re¬ 


cording test signals — preferably a test 
tone of about 1KC. 

For three-head decks this may be done 
in the following way: Feed a 1KC tone 
into the PU input of the 110 amplifier, 
switch the meter to “input” and set the 
PU gain control to produce a. deflection 
of “5” on the meter. Then with the 
bias control fully anti-clockwise or “off,” 
turn the recording switches on both 
deck and amplifier to “on,” and start 
the tape. 

Switch the meter circuit to “tape,” 



GELOSO RF TUNING KITS 

FOR COMMUNICATION RECEIVERS 


Described in Radio Television & Hobbies for January, February 
and March, 1965. 


Available from 
wholesalers and from 
Australian Representatives 


^ U\ PTV. LTD. 



Melbourne: K Bromham PI., Richmond. 41-1614 Brisbane: 43 Bowen Street, Brisbane. 1-3755 
Sydney: 64 Alfred St., Milson’s Point. 929-9723 Perth: Kir*’* Place (off 12 King St.). 21-2126 
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PERTH 

28-3426 


f-or further particulars please contact Engineering Products Division 


AMALGAMATED WIRELES8 (AUSTRALASIA) LIMITED 


MELBOURNE 

67-9-161 


BRISBANE 

4-1631 


47 YORK STREET, SYDNEY — 2 0233 

HOBART LAUNCESTON WELLINGTON. N.Z. ADELAIDE 

3-3836 2-1804 43-191 Newton McLaren Ltd. 

51-0111 


MODULAR 
SOLID-STATE 

TEST SETS 

... with multi-purpose facilities 

The A.W.A. Audio and Ultrasonic Test Set A211 

is completely transistorised and is intended for field 
or laboratory use and provides facilities for the 
complete evaluation of audio and ultrasonic ampli¬ 
fiers, filters and transmission circuits. 

It is a compact and lightweight, portable unit which 
weighs 18£ lb. and measures only 14 inches x 8 
inches x 8 inches deep. It is built on a modular 
basis and covers the frequency range of 10 c/s to 
: 250 kc/s. 


The A.W.A. A310 MF/HF Radio Equipment Test Set 

is a fully transistorised instrument for the field 
testing of medium and high-frequency communi¬ 
cation equipment. It is particularly well adapted for 
the testing of ship-borne radio installations. 

The A310 will measure the characteristics of 
receivers within the frequency range of 400 kc/s 
to 22 Mc/s as well as transmitter modulation depth 
and frequency; it can be also used to measure 
relative field strength. It is the same size as the 
A211 but weighs only 17 lb. 


The A.W.A. A410 VHF/UHF F-M Radio Test Set 

is a portable, lightweight, fully transistorised instru¬ 
ment for the field testing of frequency modulated 
transmitters and receivers. 

The A410 Test Set will measure receiver sensitivity, 
noise quieting, discriminator linearity and audio 
power output, transmitter deviation and r-f power 
output. 

Four interchangeable oscillator modules are used 
to cover the range 30 to 520 Mc/s. 

The A410 has the same dimensions as the other 
two test sets and weighs 17 lb. 
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which monitors the replay signal. Then 
slowly advance the bias control, which 
should cause the replay output register¬ 
ed on the meter to increase. It will 
reach a. peak, which should be a little 
above the meter reading of the recording 
signal (“6i”), and will then fall away. 
The correct setting for the bias control 
is where the signal level has passed the 
peak and FALLEN to about 0.8 of its 
peak value — i.e., about “5” on the 
meter. 

For two-head decks, the same oper¬ 
ation will have to be performed, but 
as recording and replay cannot take 



The head connections required for 
two-head and three-head decks, the 
former requiring a more complex R/P 
switch on the deck itself . 

place at the same time, each time the 
bias is increased the tape will have to 
be recorded, then rewound and replayed 
to determine the level of replay. As 
before, the correct setting will be that 
where the signal has passed the peak 
and fallen to about 0.8 of the peak level. 

This bias level is optimum because it 
provides the best compromise in terms 
of distortion, signal-to-noise ratio and 
frequency response. Less bias will give 
improved frequency response but 
increased distortion and noise, while 
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more bias will give less distortion and 
noise but degraded frequency response. 

In the absence of an audio signal 
generator or other source of 1KC tone, 
the bias adjustment will have to be made 
using a musical or voice signal. The 
signal should be as constant in level as 
possible, and preferably “middly” — 
composed of mid-frequencies. The pro¬ 
cedure is the same as above, but re¬ 
sults will not be quite as accurate. 

When recordings are made with the 
completed system, the recording gain 
controls should be set so that the meter 
(on “input”) moves into the red region 
of the scale only on peaks. The average 
level should be around “5” or “6” for 
fairly smooth, transient-free material, 
but lower for material with appreciable 
transients as the meter movement will 
not be able to follow the transients. 

With three-head decks, there will be no 
difficulty in determining the optimum re¬ 
cording level, as one is able to aurally 
monitor the recording quality throughout 
the recording process. 

This completes the description of the 
adapter power unit. The following article 
will give details of a recorder power 
unit, so arranged that, when used with 
one Playmaster 110 amplifier for mono, 
it offers push-pull output, but when com¬ 
bined with two amplifiers as a stereo 
recorder it will provide single-ended out¬ 
put stages in each channel. B 


| ORBITING EYE | 

(Continued from Page 11.) 

At present man can see from two to 
three billion light years into space—or 
into the past, if you will, since it took 
that long for the light we observe today 
to reach earth. The view from a manned 
orbital telescope might increase this 
penetration by a factor of 10—perhaps 
20 billion light years, an incredible back¬ 
track view. 

Such a long look into space would 
test such theories as the one that the 
universe is expanding. This concept is 
predicated on the fact that some stars 
appear to be getting redder and redder, 
indicating that these stars are moving 
away from our galaxy at tremendous 
speeds. 

Other astronomers offer this intrigu¬ 
ing thought: Perhaps the light which be¬ 
gan moving so long ago at 186,000 miles 
per second is just getting tired. Is the 
light that reaches earth from far-away 
gallaxies of the same energy as when it 
began? Does something happen to it en 
route? An orbital telescope facility could 
show whether the red shift occurs over 
a full spectrum. If not, it would suggest 
that something other than a receding 
star causes the light to change. B 


Be Paid What You 
are REALLY WORTHS 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 



GENERAL 

Journalism — Short Stories 

Writing tor Radio 4 TV 

Interior Decorating 

Etiquette 4 Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 
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Caricature & Cartoons 
Oil 4 Water Colour. 
Fashion Drawing 
Showcards 4 Tickets 
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Cost Accountancy 
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Shorthand Typing 
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BUILDING 
Arch.fecture 
Building Contracting 
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Structural Engineering 
Concrete Engineering 
Estimate 4 Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting 4 Turning 
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Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
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Electrical Mechanics 
Radio Eng. or Service 
Television 
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Diesel Engines 


Auto Mechanics 
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Executive Training 
Modern Supervision 
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Account'cy: All Exams 
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Inst. Sales l Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
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C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseen' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 
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Welwyn Insulated Metal Oxide Power Resistors 


POWER 


Australian-made Welwyn Power Metox resistors have been designed specifically for use in 
domestic Radio and Television receivers. Their inherent properties lend themselves to 
use in many other applications where a reliable, low cost resistor is required. 

The range of resistance extends to values higher than are available in wirewound resistors 
of similar size. 

The resistance element is composed of a metal oxide which is bonded to a ceramic rod 
at red heat. This results in a resistor that is extremely rugged both electrically and 
mechanically. The resistance element is highly resistant to moisture and mechanical damage. 
A coating of silicone cement provides an insulating cover. 

The effects of inductance and self capacitance can be neglected when used at frequencies 
up to 10 Mc/S. 




TYPE 

WATTS 

RATING 

MAX. AMBIENT 

WATT RATING AT 

TYP. RMS. NOISE 

RESISTANCE 

DIMENSIONS 

MAX. WORKING 

@ 40°C 

@70°C 

TEMPERATURE 

MAX. AMBIENT 

PER DECADE 

RANGE 

DIA. 

LENGTH 

VOLTAGE 






less than 





F32 

4 

3.25 

150°C 

1.25 

0.5 u V/V 

10 ohms to 
25 K ohms 

"/ 32 " 


450V 

F33 

6 

5 

150°C 

2.75 

0.1 u V/V 

15 ohms to 

39 K ohms 

n/32" 

l S /.6" 

500V 

F34 

8 

7 

150°C 

4.25 

0.1 u V/V 

20 ohms to 

56 K ohms 

"/ 32 " 

l 23 /32" 

650V 

F35 

10 

8.75 

150°C 

5.5 

0.1 u V/V 

25 ohms to 

68 K ohms 

"/ 32 " 

2 3 /32" 

650V 


TOLERANCE Normal manufacturing tolerance ± 5%. 
Can be selected to closer tolerances. 


TEMPERATURE COEFFICIENT Less than ± 500 ppM/ 
“C from 0 —125°C. 


SHELF STABILITY Less than 2% over twelve months. 


DIELECTRIC STRENGTH 600 volts R.M.S. 


FULL LOAD STABILITY For 2000 hours at 70°C, less 
than 5%. 


ENCAPSULATION Fireproof Silicone Cement. 


LONG TERM STABILITY Less than 0.1% per thousand 
hours. 


AXIAL LEADS Minimum length 1%" — 21 SWG Dia. 


For full details contact Dept. R32 at your nearest Cannon office. 
Marketed in Australia for Welwyn Electric (Australia) Pty. Ltd. by 

CANNON ELECTRIC (AUSTRALIA) PTY. LTD 

58 Cluden Street, Brighton East, S.6 (Melbourne) 1 


CANNOr 
PLUGS 

REPRESENTED BY: 

NEW SOUTH WALES: Cannon Electric (Australia) Pty. Ltd., 5th Street, Kingsford-Smith Aerodrome, Mascot. 
SOUTH AUSTRALIA: Cannon Electric (Australia) Pty. Ltd., Commonwealth Aerodrome, Parafield. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth. 

QUEENSLAND: C. A. Pearce & Co. Pty. Ltd., 3 Bowen Street, Brisbane. 

TASMANIA: H. M. Bamford & Sons Pty. Ltd., 228 Murray Street, Hobart, and 212 York Street, Launceston. 
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Improved performance from the 
THREE-BAND TRANSISTOR 8 

While investigating various aspects of transistorised communications 
receiver design recently, the author tried out some of the evolved ideas 
on the "Three Band Transistor Eight" receiver, originally described in the 
August, 1961 issue. As the improvement to the performance of the 
receiver was quite dramatic, the modifications are presented here for 
the benefit both of those who have already built the receiver and of 
those who might now be interested in doing so. 

by Jamieson Rowe 


A CTUALLY, the circuit modifica¬ 
tions to be described were the out¬ 
come of using the prototype of the 
Three Band Transistor Eight in deve¬ 
lopment work which it is hoped, will 
eventually lead to the description of a 
fairly comprehensive transistor com¬ 
munications receiver. However as it 
may be quite a while before the com¬ 
plete new design is finalised, it was 
thought that readers might appreciate 
publication of details of those modifi¬ 
cations which apply directly to receivers 
such as the Three Band Eight. 

These comprise a high-gain transistor 
detector, a series diode noise limiter, an 
amplified AGC system featuring differ¬ 
ential attack and decay times, an RF 
gain control, and an M S” meter. Of these 
the new detector and AGC system pro¬ 
duce what is possibly the most marked 
improvement in performance — the 
others are “refinements,” which may be 
added singly or together to make the 
receiver more convenient and pleasant to 
use. 

The complete modified circuit of the 
Three Band Eight is reproduced on the 
next page. The blue overlay indicates 
the circuit areas effected by the modi¬ 
fications. 

UNCHANGED 

The RF, local oscillator, mixer and 
IF amplifier stages of the receiver are 
the same as in the original circuit, apart 
from a minor alteration in the bias 
circuit of the RF stage necessitated by 
the new AGC system and described a 
little later. The first modification which 
directly influences the signal is in the 
detector circuit. 

In place of the original germanium 
diode circuit there is now a “class-B” 
transistor detector. A small bias ap¬ 
plied to the base of the transistor (an 
OC44) reduces distortion, but funda¬ 
mentally the circuit is a class-B de¬ 
tector, which virtually detects and amp¬ 
lifies at the same time. The sensitivity 
of the receiver is considerably improved 
with the use of this detector. 

Following the new detector is a sym¬ 
metrical series diode noise limiter 
(“clipper”) circuit, using two type OA91 
germanium diodes. This circuit is very 
effective, and makes reception in noisy 
areas of bands a good deal more pleas¬ 
ant. However, if it is not required, the 
five components concerned may be 
omitted and the detector output coupled 


directly to the volume control circuit 
(join X and Y). 

The original OA80 diode AGC circuit 
has been replaced by a slightly more 
complex but considerably more effect¬ 
ive and flexible system using two trans¬ 
istors and an OA91 diode. The first 
transistor, an AF117N, is a class-B de¬ 
tector fed from the same IF take-off 
point as before—the IF stage collector. 
It is arranged to be a DC emitter fol¬ 
lower as well as a detector, so that it 
has a low output impedance. 

The low output impedance is used 
to achieve rapid AGC attack in the fol¬ 
lowing way. The AGC control transistor, 
an OC71, is connected in the common- 
emitter configuration. Its collector is 
taken to the negative line through ap¬ 
proximately 7K (the S meter is part 
of the load, if it is used), while the 
bias for the RF stage of the receiver 
is derived from the voltage at its col¬ 
lector. 

TIMING CAPACITOR 

The base of the OC71 is connected 
via an 8.2K resistor to a timing capaci¬ 
tor, shown as 40uF on the circuit, which 
in turn is charged by the output of the 
AF117N detector via the OA91 gating 
diode. 

In the absence of signal, the detector 
transistor has no output, and thus the 
40uF capacitor has no charge — any 


previous charge present will leak away 
via the 8.2K and 15K resistors, etc. 
Under these conditions, if we ignore the 
RF GAIN control circuitry for a 
moment, the OC71 will have no forward 
bias and will accordingly be cut off. 

Being cut off, its collector voltage will 
be virtually that of the negative supply 
line. Thus the voltage available to the 
RF stage bias circuit will be the full 
supply voltage, and the RF stage will 
operate at full forward bias and provide 
maximum gain. 

As signals reach the receiver, the 
AF117N transistor produces an output 
proportional to the amplitude of the IF 
signal reaching the collector of the IF 
stage. Its output signal is fed to the 
40uF capacitor via the OA91, and the 
capacitor rapidly charges. 

As the capacitor charges its voltage 
rises, and the OC71 receives forward 
bias via the 8.2K resistor. It then con¬ 
ducts to a degree proportional to the 
capacitor voltage (and thus ultimately 
proportional to the signal reaching the 
receiver input), and its collector voltage 
falls. This reduces the voltage applied 
to the RF stage bias circuit, and the 
gain of the receiver falls to produce the 
desired AGC action. The mixer and 
IF stages have bias derived from the 
RF stage emitter, so that they are con¬ 
trolled by the AGC also. 

The AGC system has fast-attack, slow- 
decay characteristics, because the 40uF 
capacitor is charged rapidly via the 
OA91 and AF117N (for attack), but 
must discharge relatively slowly via the 
82K resistor (for decay). 

DIFFERENTIAL 

This differential effect allows the AGC 
system to handle sudden noise transients 
while still having a relatively long decay 
time constant to allow it to operate stably 
with both CW and telephony signals. 

Incidentally, to provide different 
decay time-constants it is merely neces¬ 
sary to provide various values of timing 
capacitor. The 40uF value shown will 
give approximately 0.4 sec. decay — a 
lOOuF will give 1 sec., while a lOuF 
will give 0.1 sec. If desired a number 
of capacitors could be used, selected by 
a switch marked “AGC TIME CON¬ 
STANT.” 

So far in the discussion we have 
ignored the S meter, which is simply a 


TV PICTURE TUBES 


£7 

£10 


1 YEAR WARRANTY .. 

2 YEAR WARRANTY .. , 

PLUS OLD TUBE 

Special Prices to the Trade. 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes have an all NEW GUN 
(Cathode, Heater, Base, Etc.) 

All Duds must be under Vacuum and Scratch free. 
When ordering by mail add freight . 


SURE BRITE PICTURE TUBES 

198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCK LANDS ROAD. PHONE 92-7743 
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Turn ucw low priced 

I HU HEW LOUDSPEAKERS 

" 0BI marfedale 



When mounted in a 1 cu. ft. enclosure this 
new low priced Wharfedale speaker gives 
excellent bass performance and the upper 
registers are well defined. The addition of a 
PST/4 tweeter effectively augments the 
high frequencies. Impedence: 10/15 ohms. 
Frequency response: 50 — 10,000 c/s. 
Flux density: 10,500 oersteds. 



Renowned Wharfedale quality is maintained 
in. the new 10” Bronze RS/DD. Unique roll 
surround cone suspension provides out¬ 
standing frequency range even in a 1 cu. ft. 
enclosure. Impedence: 10/15 ohms. Fre¬ 
quency response: 35 — 10,000 c/s. Flux 
density: 10,500 oersteds. 


The Wharfedale range also includes:— 


SUPER 3 

GOLDEN 10 RS/DD 
SUPER 12 RS/DD 


* PST/4 * BRONZE 8 

* SUPER 10 RS/DD * W 12 RS/PST 

* W 15 RS * W 12 EG 


* SUPER 8 RS/DD 

* RS 12 DD 

* W 15 EG 


Send today for your FREE catalogue! 


-Australian National Distributors:- 

70 
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Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: N.R.M.A. House, 26 Ridge Street, North Sydney, N.S.W. Tel. 923890 


Offices and representatives 
throughout Australia. 
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The circuit for the complete receiver, 
with the modifications indicated by a 
blue overlay. They include an im¬ 
proved detector, an amplified AGC 
system having differential attack and 
decay characteristics, a noise limiter, 
an S meter and an RF gain control . 


0-1 mA meter and calibrating 5K slider 
pot shunt connected in series with the 
OC71 lead resistor. As the collector 
current of the OC71 is proportional to 
signal strength, inclusion of the meter at 
this point is a simple and convenient 
means of providing an indication of 
signal strength. 

Note, however, that with this circuit 
the meter will have a small initial read¬ 
ing (no signal reading) due to OC71 
leakage and current drawn by the RF 
stage bias divider. With an OC71 hav¬ 
ing low leakage, this reading will be 
quite small, however, and may be 
neglected—to buck it out would involve 
an extra pot and two extra resistors, 
and would hardly be worth the expense. 
The dial is easily provided with a “false 
zero,” and in any case the residual read¬ 
ing serves to show that the receiver is 
operating. 

NOT REQUIRED 

If the S meter is not required, the 
“cold” end of the 6.8K load resistor 
may be connected directly to the neg¬ 
ative line, as we have shown (A and 
B are joined). 

The final modification to be discussed 
is the RF gain control. This control is 
simply arranged to feed an “artificial” 
control bias to the OC71 transistor, to 
cause it to conduct as before and lower 
the gain of the receiver front end. 

Arranged in this way the action of 
the RF gain control is shown by the S 
meter, which proves to be most con¬ 
venient. Not only is one reminded that 
the RF gain is “chopped back,” but the 
meter allows one to set the RF gain so 
that only signals exceeding a certain 
signal level are heard. Set the RF gain 
so that the meter reads “S3,” for in¬ 
stance, and only signals of S3 or 
stronger will be heard. 

One thing remains to be mentioned 
—the physical side of the modifications. 
Although there is sufficient room under 
the chassis of the Three Band Eight to 
accommodate the additional circuitry, 
there may be a problem in fitting the 
S meter and the two additional front- 
panel controls. 

This problem is probably best solved 
by fitting a front panel to the chassis, 
the panel being sufficiently wide to 
accommodate the meter and the addi¬ 
tional controls. When adding the panel, 
it may be a good opportunity to replace 
the existing dial with something more 
elaborate, perhaps a communications- 
type slow motion dial. This will make 
the receiver a really businesslike little 
unit and a pleasure to use on crowded 
bands. 

This completes the description of the 
modifications evolved to date. We hope 
that the information will be of use to 
those who have built or intend building 
the Three Band Eight, in addition to 
providing “food for thought” for those 
thinking in terms of a more elaborate 
transistor receiver. ca 
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MODERN NEW CITY SHOWROOM 

AT 

116 CLARENCE STREET 
SYDNEY 



AMPLIFIERS: TURNTABLES: 

Pioneer Dual All Models 

$t ar Balfour Princess 

Linmark Garrard 

Peak Labcraft 

B.S.R. Monarch 


MOUNTING PLATFORMS 

SPEAKERS: Rola 

Wharfedale 

Goodmans 

VENTED ENCLOSURES 


OPENING SPECIALS 


FREE QMax Stylovue with every record changer or player purchased 


during opening weeks. 

4-Speed Balfour Princess Record Changer . £10.19.6 

Dorsette 10 Transistor Personal Portable .. £11.19.6 

AC & DC Record Player . £1 5.1 5.0 

TOA Loud Hailers . £3. 0.0 

Homey—Push Button Battery Operated Taperecorder Deck Complete with 2" Speaker . . . £5.12.6 

Pioneer Record Player . £7.17.6 


LARGE RANGE OF BULGIN & SATO COMPONENTS: ALSO ROLA SPEAKERS & T.V. COMPONENTS, 


DIECAST BOXES & GOLDRING STYLI 

MANUALS 

Car Radio Service Manual . £10.10.0 

Radio Service Handbook . £15.15.0 

Transistor Service Manual (E Series) . £13.10.0 

Television Service Handbook (LJ Series). £1 5.1 5.0 

Hi Fi for Beginners ... By John Borwick . 13.0 (Post 1.8d.) 

Radio Servicing—a series of 5 volumes (Patchett and Patchett and Fozard): 

Vol. 1 Basic Electrotechnology. 10.0 

Vol. 2 Intermediate Radio Theory . 1 5.0 

Vol. 3 Final Year Radio Theory . 10.0 

Vol. 4 Fault Finding . 8.6 

Vol. 6 Final Examination Specimen Questions and Answers . 15.0 


Television Servicing—o series of 4 volumes (Patchett). Vol. 1 -8.6/ Vol. 2-1 2.0/ Vol. 3-8.6, Vol. 4-1 3.0 
Gernsback Library Series 


These bargains are also available at 443 Concord Rd., Rhodes, and at our new Liverpool, N.5.W., Branch. 


/v.'." • 

■ 

; 

■ ' ■ / 

TELEPHONE: BX4451 

' 2 
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TAPE RECORDERS: 

AIWA 

Royal 

Lark 

S.S.M.C. 

National 
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SOMETHING OLD-SOMETHING NEW 

The two stories I have to teli this month must be just about as far 
apart in the electronics field as it is possible to get. On the one 
hand a conventional mantel set, somewhat dated, and on the other 
a transistor ignition system. If nothing else, the experience brought 
home to m© the vast expansion which has taken place since the days 
when our calling was confined to the simple field of "radio.*' 


r pHIS is the story of a fairly simple 
A fault which, in spite of its elemen¬ 
tary nature—or perhaps because if it— 
was a good deal harder to find than it 
should have been. Or, at least, that is 
how it appears in retrospect. 

The set was a typical four-valve 
mantel type so popular a decade or 
more ago. It used a 6AN7, 6N8, 6M5 
and F.Z82, and was probably among the 
first to use these “miniature” valves. 
There was one other factor which dated 
it, but, because I didn’t notice it at the 
time and because it ultimately proved 
significant, 1 won’t spoil the story by 
mentioning it at this stage. Sufficient 
to say that the set was “getting on a 
bit.” 

CUSTOMER’S STORY 

I heard about the set some time 
before I saw it. The owner was a regu¬ 
lar customer and mentioned it on a 
couple of occasions when he called into 
the shop on other matters. The first 
time he casually mentioned that the set 
had failed for no apparent reason, then, 
just as mysteriously, had come good 
again the next time he switched it on. 
Since it had continued to play he wasn’t 
particularly worried, but wanted to 
know if I could nominate the possible 
cause or, as he put it, which valve 
valve should be replaced. 

I rather gained the impression that he 
was one of those people who think of 
radio and TV faults only in terms of 
valve failure. It is a not uncommon 
misconception, and one that is often 
difficult to correct. 

I explained that (1) the fault was not 
necessarily a valve and (2) it was almost 
impossible to diagnose it without seeing 
the set. If he liked to bring it in, or 
have me come out and see it, it prob¬ 
ably wouldn’t take long or cost a great 
deal to fix. He thought about this for a 
moment, then decided that he wouldn’t 
do anything about it right away. Per¬ 
haps it wouldn’t happen again, and he 
didn’t use it very much, anyway. 

So we left it at that. 

It was some months before I saw him 
again. Then he called in one day and 
explained that the set had started to 
play up again and seemed to be getting 
worse. Sometimes it would play nor¬ 
mally; at other times it failed for no 
apparent reason. Sometimes it would 
come good in a few minutes; at other 
times it would take hours. 

Then he added, almost as an after¬ 
thought, ‘‘Sometimes when it fails I can 
hear Morse signals quite clearly. Does 
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this indicate anything in particular 
wrong with it?” 

“It most certainly does,” I replied. 
“In fact, it is a most useful piece of 
information, and narrows down the 
fault to a single stage.” 

Privately, I couldn’t help registering 
the number of times customers recite 
diatribes of useless information, in great 
detail, then finish up delivering the one 
really valuable observation as an after¬ 
thought. Or, worse still, don’t bother 
to mention it at all! 

In this case the information almost 
certainly pinpointed the source of 
trouble as the converter stage, and, 
more specifically, as the local oscillator 
dropping out of oscillation. Such a clue 
could save a lot of time in tracking 
down an elusive intermittent, particu¬ 
larly as the Morse signals which pro¬ 
vided the clue might not always show 
up just at the right time on the service 
bench. 

What are these Morse signals, and 
why do they sometimes appear in a set 
with a faulty local oscillator? 

Their origin is the shipping channels 
around 500KC, just below the low fre¬ 
quency end of the broadcast band, and 
their appearance depends on the signal 
being relatively strong and the set being 
tuned to the low frequency end of the 
band. In this case I suspect the signals 
originate at a nearby shore station, while 
a suitable dial setting no doubt arose 
from the random twiddling which usual¬ 
ly follows a set failure. 

In greater detail the signal has to be 
strong enough to force its way through 



A short across the gang. But where 
was it? The gang itself; the trimmer ; 
or even the padder? Unfortunately, 
it was nothing so obvious. 


the aerial tuned circuit (it probably 
wouldn’t happen in a set with an RF 
stage) to the signal grid of the con¬ 
verter stage. From here it passes to 
the plate of the converter, still at around 
500KC since there is nothing to con¬ 
vert it. The IF system, at 455KC, is 
about 45KC away from the signal and, 
while the gain would be well down, it 
could not completely reject it. 

With the set '.functioning normally 
most legitimate signals would be strong 
enough to override the unwanted one, 
while there is seldom much encourage¬ 
ment for the average listener to go fos¬ 
sicking around the extreme low fre¬ 
quency end of the band unless there is 
a signal strong enough to be worth 
listening to. 

CONVERTER GAIN 

Another factor is that a converter 
valve will normally function with some¬ 
what higher gain as a straight amplifier 
than when in its intended role as a con¬ 
verter. Nevertheless, a normal set might 
still hear these signals when all the cir¬ 
cumstances are favourable. 

However, to return to this particular 
set. I soon persuaded the customer that 
there was nothing I could do by remote 
control and that he should bring the set 
in for me to test. He duly delivered 
it the next day. 

I slipped the chassis out of the cabi¬ 
net, plugged in the power cord, and 
waited for it to warm up. As soon as 
it did I became aware of a symptom 
the owner hadn’t bothered to mention; 
a marked sensitivity to mechanical 
vibration. An attempt to tune in a 
station produced very erratic results. 
Turning the tuning knob produced a 
series of crackles, as if there was a short 
in the gang while, at the same time, 
station signals came and went in an 
erratic manner. 

Nevertheless, I gained the impression 
that the two effects were not necessarily 
related. Sometimes the signals came 
and went without any accompanying 
crackles, which was somewhat puzzling 
to say the least. 

HT BEHAVIOUR ^ 

I turned the chassis over and connect¬ 
ed a voltmeter to the HT line. The HT 
appeared normal and I left the meter 
connected while I began gently tapping 
the chassis to try to track down the 
cause of the erratic behaviour. The first 
few taps produced crackles and moment¬ 
ary failure of the signal then, as I tap¬ 
ped the chassis near the rectifier socket, 
the signal cut out completely and the 
HT dropped to zero. 

Well, I thought, this is a strange twist. 
Where are all the local oscillator failure 
symptoms I had so carefully worked out 
in advance, and what was wrong up 
this end of the chassis anyway? 

I soon answered the last question. Dis¬ 
creet tapping brought me nearer and 
nearer to the rectifier socket and, finally 
to the rectifier itself. When I tapped 
it there was a shower of sparks from 
inside, some choice blurts from the 
speaker, and the voltmeter kicked all 
over the scale. 

There seemed little doubt that the 
EZ82 had “had it,” and I soon con¬ 
firmed this with <a new one. This cured 
the crackles and mechanical sensitivity, 
and produced a stable HT voltage, but 
the set still wasn’t right. 

However, I was gratified to observe 
that it was now behaving very much in 
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OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is flexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £60 plus Sales Tax 




AUSTRALIAN 


A UNIT OF INSTROL 


106 BELMORE ROAD, Tel: 53-8758 53-0644 

(5 lines) 

KIVERWOOD, N.S.W. Telegrams: 'RAQUIP,' 

Sydney. 


VALVE and CIRCUIT 
TESTER MODEL TST.2 

This comprehensive valve tester and combination 
multimeter is designed to operate from AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or test 
voltage to any base pin which allows for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are Min x 11 in x 6in. 

Price: £58 plus Sales Tax 


INTERSTATE REPRESENTATIVES 


W.A.: Atkins (W.A) Ltd., 
894 Hay Street. Perth. W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 


Qld.: Keith Percy & Co. Pty. 
Ltd., Box 1478V. G.P.O., 

Brisbane, Qld. 

Tas.: W. P. Martin, 

188 Collins St., Hobart, Tas., 
and also Launceston. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD, RIVERWOOD, N.S.W, 

Please send me details of . 

NAME 

ADDRESS . 

. . . I6/FP.59 
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the manner the owner had described and 
as I had expected it to. The set sounded 
alive, with a high sensitivity to inter¬ 
ference pulses, but there were no broad¬ 
cast signals. However, I did hear the 
Morse signals, which obligingly started 
up a few minutes after I replaced the 
rectifier. 

The next step seemed obvious enough: 
I replaced the 6AN7 with a known good 
one. Result: All Morse and no music. 

I twiddled the tuning dial again. 
Suddenly there was a burst of program 
as I apploached one station, then it cut 
out again as I attempted to tune it in 
properly. 

Connecting an ohmmeter across the 
gang showed a dead short. This was 
significant because, normally, the gang 
is isolated from any direct paths, such 
as the oscillator coil or the 6AN7 grid 
resistor, by the padder capacitor or the 
grid coupling capacitor. 

The trimmer, one of the old com¬ 
pression type, not noted for their relia¬ 
bility, seemed a good bet. I unsoldered 
it from the top of the gang and tried 
again. No luck, the short was still there. 

The gang was raised slightly above 
the chassis and, without turning it over, 
I was able to slip the iron under the 
gang and disconnect the lead to the oscil¬ 
lator coil. The short vanished from 
across the gang, but remained between 
the lead and chassis. I was on the track. 

Even so, the'fault was not immediately 
obvious. I turned the chassis over and 
commenced disconnecting various leads 
from the coil, checking for the short as 
I went. Imagine how I felt when, on 
finally isolating it, I realised that I was 
looking back towards the gang which I 
had just cleared of suspicion. 

THE TRUTH AT LAST 

Closer examination revealed the true 
story. The lead itself ran along the 
chassis for an inch or two under some 
other minor components and had actu¬ 
ally been pressed against the chassis by 
them. The wire used rubber insulation 
—this was the other factor which dated 
the chassis—and this had perished over 
the years to the point where it had 
become soft and sticky. As I peeled it 
off the chassis, a single strand of wire 
was clearly visible above the surface. 
It had been making intermittent contact 
with the chassis. 

I’m afraid I couldn’t help feeling a 
trifle frustrated as I replaced the offend¬ 
ing wire. It wasn’t that the job had 
taken that much longer than I had ex¬ 
pected, but simply that—now—the fault 
seemed so obvious that I wondered why 
I hadn’t looked for it there in the first 
place. 

But, of course, had I done so, it would 
probably have turned out to be the so- 
obvious 6AN7! 

You can’t win all the time. 

To change the subject rather violent¬ 
ly, here is the story about the transistor 
ignition system. 

In the normal course of events. I 
would regard such things as being rather 
out of my line. True, they are as much 
“electronic” as most other devices I en¬ 
counter these days, but they are also 
part of a completely different field of 
activity, and I have so far not consider¬ 
ed adding this to my list of services, any 
more than entering the field of auto 
electricity as a whole. 

Privately, however, I have always 
been intrigued by the subject. I have 


sufficient natural love of motor cars to 
be interested in anything which will re¬ 
present an improvement to my own; 
particularly something which I can fit 
myself and understand what it is all 
about at the same time. 

It is not surprising, therefore, that I 
have been “promising” myself that “I 
must do something about a transistor 
ignition system — when I get time.” 
And—equally—that I have done precise¬ 
ly nothing to date except drool over the 
various articles which this worthy jour¬ 
nal published early last year, and make 
more promises. 

Thus, when the local garage man, 
whom I know fairly well, approached 
me with a complete “packaged deal” 
transistor ignition system with the idea 
that I help him install it in his cher¬ 
ished Ford Fairlane, I didn't take much 
persuading. It seemed a golden oppor¬ 
tunity to gain some experience without 
the bother and expense of chasing up 
bits and pieces myself. 

Thus it was that I presented myself 
at the garage the following Saturday 
afternoon. At the owner’s suggestion we 
took the Ford for a run over his fav¬ 
ourite test course first, in order that he 
could make an accurate comparison of 
performance before and after the new 
system was fitted. Then he ran it into 
a vacant spot in the lubrication bay and 
handed it over to me. 

The mechanics of the job didn’t pre¬ 
sent any serious problems. Being a V8 
motor, the distributor was in the centre 
front of the engine, with the regular 
ignition coil mounted directly on the 
block alongside it. And, for some reason 
best known to the makers, the block had 
been drilled and tapped symetrically on 
the other side, making it an easy job to 
mount the new coil without disturbing 
the old one. Most users of transistor 
ignition like to retain the old coil, and 
the means to readily transfer the neces¬ 
sary connections, just in ca:e the new 
system should fail. 

The transistor, diode, and the remain¬ 
der of the components were mounted 
on the inside of the 
driver’s side fender, 
low down and to¬ 
wards t h e front, 
where they would 
intercept a flow of 
cool air coming 
through the radiator 
grille (but not 
through the radia¬ 
tor). This seemed an 
ideal way of ensur¬ 
ing that they would 
always run cool. 

Next I completed 
the wiring between 
the two units, re¬ 
membering to add an 
important additional 
wire to the exist¬ 


ing system. This was a lead from the 
earthy contact on the distributor to the 
negative terminal of the battery, the 
need for which had been emphasised in 
the R, TV and H articles. Briefly, the 
purpose is to ensure that the transistor 
system does not have to rely on a return 
circuit through the distributor mounting, 
engine block, bodywork, etc., and which 
may have significant resistance. 

I also checked to make sure that the 
distributor contact was bonded to the 
frame of the distributor, and not merely 
relying on a mechanical mounting for 
electrical connection. As I understand 
it, the presence of even one ohm in 
this path can upset the operating con¬ 
ditions of the transistor, resulting in 
poor performance and. possibly overload 
and failure of the transistor. 

BALLAST RESISTOR 

The next job was to determine wheth¬ 
er the existing ignition system used a 
ballast resistor, as so many cars do now¬ 
adays. This was easy enough. I connect¬ 
ed the voltmeter across the coil primary 
and shorted the points. The meter read 
approximately 7 volts, indicating a bal¬ 
last somewhere across which the other 
5 volts were being applied. 

So far, so good, I thought. All I have 
to do is locate this resistor, identify the 
end nearest the battery, and I had a 
logical pickup point for the new system. 
But where was it? Search as I might, 
I simply could not locate it. And, to 
make matters worse. I was now on my 
own, the owner having been called out 
on a tow job. 

I finally decided to give away the 
search for the ballast, and to pick up 
the necessary voltage direct from the 
ignition switch. That is, until I took a 
closer look at said ignition switch. Half 
hidden behind the rolled underside of 
the dashboard it was so located as to 
be virtually inaccessible. And all I 
could see of it, lying on my back be¬ 
tween the automatic transmission hump 
and a particularly uncomfortable brake 
pedal, was of little use. Just a jumbled 



How the transis¬ 
tor ignition system 
was connected to 
the car's electrical 
system; first to the 
"accessories" ter¬ 
minal and then to 
the ignition lead 
from the switch . 
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PM3230...the new HF double beam oscilloscope 

(lab work accuracy with field work portability; 24 lbs) 


PM3230 is an accurate measuring instrument with sensi¬ 
tivity and bandwidth-to cover a wide range of applications. 
Notice how the clear and logical layout of the control 
panel simplifies use of this instrument. Low power con¬ 
sumption (70 watts) and wide range of supply frequencies 
(50-400 c s) enables the PM3230 to operate from a small 
inverter (optional accessory) as a truly portable unit. 
Clear, sharp picture provided by new “side-by-side” 
double-gun 10 cm (4 in) cathode ray tube which allows 
three times screen diameter expansion vertically and five 


times horizontally. 19 calibrated sweep speeds from 0.5 
us/div to 0.5 s/div; sweep expansion up to 5 times. 

■ Largely transistorised: 85% solid state construction for 
maximum reliability ■ Facility for photographic recording 

■ Three preset levels of graticule illumination s Clean and 
accessible layout ffl Supplied with: Direct probes; attenu¬ 
ator probes 10:1; six interchangeable probe tips includ¬ 
ing cross-over spring clips BNC to banana plug adaptors; 
wooden accessory box, plastic dust cover with pockets; 
complete manual. Price: £238 duty paid. 


PHILIPS 

Scientific & Industrial Electronics 

Sydney-20.223; Newcastle-61.5001; Canberra-9.0321; Adelaide-51.6051; Melbourne-69.0141; Brisbane-4.2471; Townsville-P.O. Box 62; Perth-21.3131; Hobart-3.0338 
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mess of cables and contacts which meant 
nothing. 

Slip the switch out of the dash where 
I could gain better access to it? Yes, I 
thought of that too. Until I consulted 
the manual which the owner had 
thoughtfully provided for my assistance. 
Whereas an ordinary radio switch can 
normally be slipped by simply removing 
the knob and unscrewing the retaining 
nut, this was a vastly different 
proposition. 

The manual listed some 12 or 
15 separate operations necessary to move 
this switch, some of which involved 
partial dissembly of the switch itself to 
the point where, presumably, one would 
have a number of the switch contacts 
lying around on the ends of leads. 

I baulked at that. For one thing, time 
was running out and the car was needed 
that evening. It didn’t matter particularly 
if I didn’t finish the transistor system, 
but I was determined not to do anything 
which would prevent the normal system 
from working in the meantime. 

It was at this point that I noticed the 
“accessories” terminal, located on the 
underside of the dash. Rather like the 
proverbial drowning man grasping at a 
straw, I made some quick voltage tests. 
As I expected, here was a source of 
voltage which came via the ignition 
switch but without the ballast resistor. 
It was “on” when the switch was “on,” 
and “off” when the switch was “off. As 
far as I could see, there was no reason 
why I could not use this, at least as a 
temporary measure. 

The main objection to its permanent 
use was that it would result in the 
ignition system being turned on when 
the “accessories” position was selected, 
and when the, engine was not running. 
However, this did not present any im¬ 
mediate problem, because there were 
no accessories in the car, and it would 
serve until we could sort out the wiring. 

Having made the decision, it took me 
only a few minutes to complete the 
wiring. Then I sat back, ready for the 
big test. As I reached for the ignition 
key I was conscious of all that I had 
read and been told about how transistor 
ignition systems improved the starting 
characteristics. “You’ll only need to 
touch the starter,” was the gist of most 
of these statements. So I decided to put 
it to the test. 

I depressed the throttle slightly, 
switched from “off” to “on,” then to the 
“start” position for a fraction of a 
second, and back to “on” again. The 
engine, still slightly warm from the test 
run, fired instantly, and settled down to 
a smooth idle as I took my foot off the 
throttle. 

DEMONSTRATION 

Feeling very satisfied with myself I 
went in search of the owner, who had 
just returned. 

We walked back to the car, which was 
still idling, and the owner slipped into 
the driver’s seat. He listened to the 
motor, gave the throttle a few tentative 
jabs, then switched it off, commenting 
that it certainly sounded all right. 

Then he switched on again and tried 
the starter. To my horror, the motor 
turned over but didn’t fire. He tried 
again with the same result, and when 
a third try still produced nothing, I 
started looking around for a grease pit 
to jump into. 

However, feeling mortified wasn’t 
going to help much. Something had 
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failed and I had to find it. I could only 
hope that it was something simple, and 
not a transistor punched through for 
some obscure reason. 

I switched the ignition cn and check¬ 
ed the voltage at the “accessories” ter¬ 
minal again, then traced it right through 
to the coil. Everything seemed in order. 
I pulled the main HT lead from the 
distributor, and slipped the distributor 
cover off. Holding the HT lead near the 
engine block, I prodded the points with 
a screwdriver. I was rewarded with a 
long thin blue spark — deceptively un¬ 
impressive but, as I understand it, quite 
normal for transistor systems. 

Well, at least the system seemed to 
be working, which was at once gratify¬ 
ing and mystifying. If it was working, 
why wouldn’t the engine start? 
In desperation I cranked the motor 
again — and quite by accident discover¬ 
ed the trouble. 

After making my previous check of 
the low tension side of the system I 
had left the voltmeter connected across 
the circuit, where it read the 12 volts 
of the battery supply. Now, as I cranked 
the motor, I was surprised to see the 
voltage drop to zero as I switched from 
the “on” to the “start” position. 

Suddenly I had a horrible suspicion 
about that “accessories” terminal, and 
decided that it w-as time to confess all 
to the owner. When I did, and added 
my suspicion, he laughingly confirmed 
what I suspected. The “accessories” ter¬ 
minal was so wired that it was “off” dur- 



"Does it bother you if / watch?" 
(P.F. Reporter.) 


ing the starting cycle. The reason, pre¬ 
sumably, being to ensure that a maxi¬ 
mum voltage is available for starting. 

This was an obvious explanation as 
to why the engine would not start, but 
did not explain how I was able to start 
it the first time; a point which the owner 
was quick to raise. In fact, this was due 
to two factors; a particular characteristic 
of transistor ignition systems, and a set 
of fortuitous circumstances concerning 
the engine itself. 

A major difference between the trans¬ 
istor ignition system and the con¬ 
ventional variety is that the former uses 
no capacitor across the points. Whereas 
the normal system needs this to ensure 
that the points do not arc on opening, 
and thus prejudice the rapid collapse 
of the magnetic field, the transistor sys¬ 
tem makes this unnecessary and, in 
fact, breaking the primary circuit at any 


point will produce just as good a spark 
as will opening the points. 

Thus, assuming the points are already 
closed, it is possible to produce a spark 
by simply switching the ignition on and 
off. This is almost certainly what had 
happened in this case. 

The fortuitous circumstances were the 
warm engine, the points already closed, 
a cylinder with an unburned charge of 
fuel in it, and the piston just beyond 
top dead centre. 

When I went through the starting pro¬ 
cedure I switched the system to “on,” 
which would build up a magnetic field 
around the coil, then to “start,” which 
would allow the field to collapse and 
produce a spark. This fired the unburnt 
charge and started the motor, even while 
the starter motor itself was only just 
getting under way. Then I switched back 
to the “on” position while the motor 
w'as still turning, thus providing a con¬ 
tinuity of ignition pulses to keep the 
engine going. 

MODEL T FORD 

And, in case you are thinking that 
the explanation depends on a lot of 
“ifs,” let me remind you that this 
method of starting an engine is nothing 
new. It was a well-known characteristic 
of the Model T Ford, which used separ¬ 
ate trembler-operated ignition coils for 
each cylinder, and all Model T owners 
knew that, in favourable circumstances, 
it was only necessary to switch on the 
ignition in order to start the engine. 
Which was really something in the days 
of crank handles and dislocated thumbs. 

More important, right now, of course 
was to find the ballast resistor or in 
some way identify the appropriate con¬ 
nection on the ignition switch. The own¬ 
er wasn’t much help. The only suggestion 
he could offer was that the resistor was 
no longer in the conventional form (as 
it has been on earlier models) but was 
simply another wire in the cable form. 
He also seemed to remember someone 
saying that it was coded pink. 

I wormed my way back in between 
the transmission hump and the brake 
pedal, and armed with a torch, began 
a closer inspection of the wiring. Sure 
enough, there was a pink lead and twist¬ 
ing it slightly revealed some printing. A 
little more twisting and I was able to 
read it. “Resistor lead. Do not cut or 
shorten.” Well, at least I was on the track 

Tracing this back towards the switch 
brought me to a simple connector, the 
lead on the other side of which ran off 
towards the switch. The con¬ 
nector was a standard type, and the 
owner had plenty in stock, so it was 
relatively easy to fit the appropriate half 
to the transistor ignition lead, and plug 
it in place of the ballast. 

From then on it was plain sailing. The 
engine fired at the first touch of the 
starter and—more important—at each 
subsequent try. And I could hardly 
blame the owner when he insisted on 
testing this aspect pretty exhaustively. 

A quick run over the test course was 
equally successful. While there was 
nothing dramatic about the improvement, 
the owner was quite emphatic that the 
engine was noticably livelier than be¬ 
fore. Coupled with the prospect of neg¬ 
ligible wear on the contacts, and less 
petrol consumption, it seemed like a 
good start. And he has subsequently 
confirmed that he has achieved both 
better mileage and better all round per¬ 
formance, so he is a happy motorist. 52 
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Electronic 

Anemometer 

3By 

Keith Woodward 
and 

Philip Watson 


Here is a novel project which should appeal particularly to our younger 
readers. It is a combination of an electronic tachometer and a conven¬ 
tional mechanical anemometer, making a direct reading remote presenta¬ 
tion instrument. It should make an interesting building project, as well as 
being a very useful instrument in its own right. 



OUCH a project should have a par- 
►O ticular appeal to High school student 
groups, Y.R.S. groups, etc., who are just 
itching to put some of their freshly 
acquired theory into practice. As well 
as providing an interesting exercise, the 
finished instrument will be something 
worth demonstrating on “open days,” 
and one which can be readily appre¬ 
ciated and understood by non-technical 
parents and others. 

The project is ideally suited to group 
working, since it is fairly easily split up 
into several sections. For a start it can 
be divided into the mechanical and elec¬ 
tronic sections, with these possibly being 


further subdivided to give everyone an 
interest. 

But the usefulness of the device is not 
limited to the exercise of building it. 
It can have a very practical application 
in a number of spheres. Sailing clubs, 
for example, are always interested in 
wind velocity. Similarly, many athletic 
activities are affected by, or must take 
into account, the direction and velocity 
of the prevailing winds. 

Whatever the application, this unit has 
a number of advantages to offer. It 
can operate quite economically, on an 
intermittent basis, from dry batteries, 
and is essentially portable. It may thus 
be easily carried to and set up on any 
temporary site where it may be 
needed. 

Alternatively, it may be set 
up permanently in a manner 
which offers maximum con¬ 
venience. The velocity head 
may be mounted in the most 
advantageous position to in¬ 
tercept the wind, while 
the indicating meter may be 
located wherever is most 
convenient. 

In its simplest form 
an anemometer consists 
of three hemispherical 
cups mounted on arms 
which radiate from a 
vertical spindle. The 
spindle is free to revolve 
and, in fact, is 
mounted in high- 
quality bearings to 
reduce mechanical 
resistance to an 
absolute minimum. 
Subject to suitable 
c a 1 i b r ation, the 
speed at which the 
spindle rotates be¬ 
comes the indication 
of the wind velocity. 
Such a device, if 


carefully made, is very sensitive and, 
within itself, highly accurate. The main 
problem is to devise some method of 
measuring the speed of the spindle. 

Professional installations have over¬ 
come this in the past by extending the 
vertical shaft into the building below 
the head, where it may be used to 
operate a mechanical tachometer. While 
overcoming most of the aforementioned 
problems, it requires extremely good 
engineering and maintenance if it is to 
perform accurately. Undue mechanical 
resistance will make it inaccurate and 
insensitive at low wind velocities. 

CONTACTS & GENERATORS 

A better method uses the rotating 
mechanism to interrupt a set of contacts 
for every rotation, these interruptions 
being transmitted as electrical pulses to 
a read-out system. This idea has distinct 
possibilities for home construction, but in 
low velocity winds the pulse rate is 
rather restricted, giving rise to a varying 
read-out. 

Still another method is to use a gen¬ 
erator driven by the velocity head. At 
the read-out site the DC (or AC) volt¬ 
age is translated into wind velocity 
either by charts or an appropriately 
calibrated scale. Both these ideas suffer 
from the disadvantage that they cause 
mechanical loading of the velocity head, 
thus restricting its sensitivity. 

Our approach solves these problems 
in a particularly ingenious m.anner. A 
disc is attached to the drive shaft of 
the velocity head so that it separates a 
photo-transistor and a light source. This 
disc is perforated with 16 holes equally 
spaced around the perimeter. For each 
revolution of the drive shaft, 16 pulses 
are generated by the light falling on 
the photo-transistor. Thus we avoid 
any mechanical loading on the velocity 
head, and also generate a useful num¬ 
ber of pulses per revolution. 

Construction of the system really re¬ 
solves itself into two parts; the mech¬ 
anical and the electronic. We will deal 
with the mechanical side first. 

The main bearing, which is the heart 
of the velocity head, is a bicycle wheel 
hub which may be purchased, complete 
with axle, from a bicycle shop for about 
7/. This is normally supplied with two 
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WARBURTON FRANKI 


ALSO FEW STILL AVAILABLE . . . 

LEADER LSC10 SIGNAL GENERATORS 

® A.C. Operated 

• 120 K.C. to 260 M.C. in 6 Band* 

© R.F. Output—Over 100 Millivolts with 
Variable Control 

© A.F. Output-—2-3 Volts @ 400 C.P.S. 
Size—6/2'' x 10" x 4^2" Weight—6 lbs. 

£12/19/6 including Freight 


EXTRA-EXTRA-SPECIAL BARGAIN 

WHILE THEY LAST! 

NEW SPACE AGE POWER COMPACTNESS 'MITYAMP' 
Powerful 2 Watt Transistor Audio Amplifier Module. 
Completely encapsulated in Epoxy Resin. Cannot be aff¬ 
ected by high humidity or Salt. Will function submerged in 
Water. 

Size—2" x 3/2" x %" Thick. Weight—6 ozs. 

Frequency Response—20C to I5KC ± 2DB @ I Watt level 
Input Voltage—required to drive full power—.5V. 

Input Impedance—45 ohms to 50K ohms. 

Output Impedance—3.2 ohms to 45 ohms. 

Power Requirements—6 to 12 Volts @ 300 to 700 M.A. 
according to Speaker Voice Coil Impedance. 

Complete instruction leaflet supplied showing how to make 
—Intercoms, Signal Tracer, P.A. Systems and Record 
Players. 

£5/19/6 including Pock and Post 


Famous Leader LSG-11 

£15 including Tax and Freight 

The LEADER LSG-ll is a general purpose sig¬ 
nal generator having features which make it 
most useful in testing, checking and experi¬ 
menting with radio and audio frequency cir¬ 
cuits. Calibration accuracy is ± 1% below 

30Mc and ± 3% to 390Mc. This feature per¬ 
mits easy alignment and checking of tuned 
circuits, IF amplifiers, etc. 

Wide frequency range: 120 Ke to 390 Me, 
Stable Colpitts oscillator with buffer stage. Two 
audio modulation frequencies. Provision for 
quartz crystal. Clear scales for frequency cali¬ 
bration. Compact and rugged construction. 
Attractive heavy steel cabinet. 

Specifications: 

Frequency Range 


Calibrated Harmonics 
R.F. Output 

Modulation Frequencies 

Crystal Oicillator 
Tube Complement 
Accessory 
Power Supply 

Size and Weight 


I20KC-I30MC 

mentals 

I20-390MC 

O-IOO.OOOuV, 


on funda- 


adjustable 


(l20Kc-38Mc) 

400 and I.OOOcps, A.F. 
Output adjustable 

I Me to ISMc 
I-I2BH7 I-AAR5 
l-75ohm Cable 

AC 50/60 cps: 100V, 115V 
or 230V as specified: I3VA 
approx. 

27.5 x 19 x 11.5cm; 2.75 
kg (6.11b) (I0%" x 7'/j M 
x 4»/,") 


GEL0S0 COIL KITS 


18.5Mc 


built 


MODEL 2676—5 BANDS—COYER FROM 520 Kc 
You get ^ Wired Coil BracVet and Switch 
it Pair 455Kc IF Transformers 
•fa 2 Gang Tuning Condenser with 
Trimmers. 

^ Complete dial Assembly with Calibrated 
Dial Glass 3y 4 " x 4»/ 4 " 

^ Descriptive leaflet with Circuit. 

£7/10/- Inc. Pack. & Post. 

Also available 2615B Coil Assemblies to suit Communica¬ 
tions Eight 

£25/10/- including Pack and Post 


220 PARK ST., STH. MELB., VIC. phone 69-0151 

© Please include postage or freight with all orders. 


TRADE ALSO SUPPLIED. 


SIGNAL GENERATORS 

20 only—while they last 


Weight—3/2 lbs. Range up to 1000 yds. 

CARDIOID MICROPHONE—may be detached at will 
UNBREAKABLE — SHOCKPROOF — WEATHERPROOF 
Useful for—Lifesavers, Coast Guards, Scouts, Sporting 
Events, Building Construction, Fairs, Shows, 
Supermarkets, etc. etc. 

£29/10/- includes Batteries and Freight 
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The circuit tor the complete system , showing the portion in the velocity head 
in the lower lett corner Note the orientation details for the 0CP71, con¬ 
nections for this and the other transistors, and connections for the diodes . 


nuts (for attachment to the fork) and 
an additional two should be purchased 
for use as locknuts. 

This bearing should be oiled and the 
cones carefully adjusted for the 
smoothest possible running. If neces¬ 
sary, purchase a cone spanner with the 
bearing. Most people have had suf¬ 
ficient experience adjusting bicycle 
wheels for free running to be able to 
tackle this job without further instruc¬ 
tion here. 

As a guide, our velocity head would 
respond quite reliably to wind veloci¬ 
ties of 5 m.p.h., and even less, even 
though we were unable to calibrate it 
accurately below this point. 

WEATHERPROOF HOUSING 

The next requirement is a container 
to house the lamp and photocell and 
to support the bearing. This must be 
reasonably light, weatherproof, and not 
offer too much wind resistance. After 
much consideration we selected a quart 
paint tin, complete with lid. We were 
fortunate enough to obtain an unused 
one, but one freshly emptied, and wash¬ 
ed out with a suitable solvent, would 
be next best. 

The tin is used in an inverted posi¬ 
tion, the lid becoming a removable bot¬ 
tom to provide access for service. The 
bottom becomes the top on which the 
bearing is mounted, an 11/16in dia¬ 
meter hple allowing the axle to pass 
through to the interior. This top will al¬ 
most certainly need to be reinforced, 
which is done by cutting a disc of tin¬ 
plate, galvanised iron, brass, etc., which 
slips inside the rolled edge of the tin 
and can be soldered in place. This job 
will need a heavy duty iron or portable 
gas torch. 

The inside of the can should be paint¬ 
ed flat black to minimise light reflec- 
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lions, and the outside with any paint of 
a suitable colour and which will pro¬ 
tect it from the weather. 

The 11/16in hole is designed to be 
a clearance hole for the cone, while be¬ 
ing as small as possible to facilitate 
sealing against the weather. The cone 
nut will have to be removed to mount 
the bearing, being refitted from inside 
the can. The junction between the 
bearing and the can is sealed with a 
cork gasket. This is cut from sheet 
cork as used for similar gaskets in cars. 

Mounting the bearing presented one 
minor problem. While, at first glance, 
it appeared simple enough to bolt it to 
the can through the spoke holes, these 
proved to be too small to take the con¬ 
ventional &in machine screws. And it is 
no good trying to drill them, since the 
material is hardened. We finished up 
using 8BA x §in screws, using one in 
each alternate hole for maximum 
strength. 

Such screws may not always be as 
readily available as the larger ones, but 
most engineering supply houses will have 
stocks. Alternatively, they are frequently 
found in disposals gear. 

The arms holding the cups are made 
from 3/16in brass tubing, and are 9in 
long. Each is drilled about iin from 
one end, to take the cup securing 
screws, which are 1§ x ± round head. 
These are soldered in position together 
with a brass washer which forms a 
base against which the cup is mounted. 
A second washer, lockwasher, and nut 
on the inside of the cup completes the 
assembly. 

The other ends of the arms are fast¬ 
ened to a disc at 120 degrees intervals. 
This disc is mounted on the upper sec¬ 
tion of the bicycle bearing axle, 
and secured with a nut and locknut. It 
is about 3iin diameter and made from 


PARTS LIST 

1 Instrument case. 

1 TOOuA FSD meter. 

]> 2 6V Lattern batteries. 

2 Double pole, double throw rotary 
switches with spring return. 

<1 1 3 pole 3 position switch. 

! 3 Pointer knobs. 

! T Metal container (Quart paint tin). 
!' 1 Length 3 conductor flex. 

1 1 Section Matrix board, cut 6Jin by 

i 5 l in ‘ 

12 3 lug tagstrips. 

!; 1 Bicycle bearing. 

!; T 6V 300mA Lamp. 

; 1 Lamp Holder. 

SEMI-CONDUCTORS 
T AC126 transistor, or equivalent. 

1 1 OC74 transistor, or equivalent. 

! 2 OA95 diodes, or equivalent. 

!; 1 OCP71 Phototransistor. 

!; 1 BZZT7 (OAZ225) zener diode. 

RESISTORS 

(half watt unless specified) 

!; 2 39 ohm 1 watt (subject to 
\\ variation). 

] 1 33 ohm 2 watt. 

3 100 ohm slider type, 
s 1 2.2K. 

!| T 2.7K. 

!; 1 4.7K. 

! 1 10K. 

! 1 22K 

; 1 120K, 1 watt, 1%. 

;j CAPACITORS 

1 .luF 160VW polyester. 

2 l.OuF 125VW polyester. 

jj 2 lOOuF 12VW electrolytics. 

! MISCELLANEOUS 

» Matrix Board eyelets, solder, hook- 
! up wire, tinned copper wire, spag- 
[ hetti, carrying handle, brass tubing, 
![ material for cups, etc. 
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SOLDERING IRON 


The Scope exclusive “Switch-ring" 
means no metal to metal contacts to 
burn out or become high resistant with 
time. Operates from any point through¬ 
out the full 360' of the handle. Needs 
only light pressure. Operates on 
voltages from 2.5v to 6.3v AC or DC 
or from 240V AC mains. 

STANDARD IRON 55/- 


NEW 
‘NA TIONAL ’ 
TRANSF MER 


Complies with the new S.A.A. speci¬ 
fication C.126 and fitted with 6 feet 
3 core flex and 3 pin mains plug. 

PRICE 67/- 


AUSTRALIAN A OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT , KINGSGROVE, N.S.W. 50-0111 


Other tales inquiries to.- 

TASMANIA: W. P. MARTIN PTY. LTD. 

188 Collins Street, HOBART 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD. 

102 Gilles Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed Street, New Market, AUCKLAND, S.E.l 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET , PRESTON. 44-0491 

WEST AUSTRALIA: I. W. HOLMAN & CO. 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 
m 
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RED BLACK GREEN 
FRONT VIEW MATRIX BOARD 



Front and rear views of the Matrix board, showing wir¬ 
ing and layout. The latter would suit printed wiring. 


20 gauge brass, although other materials 
could be used. We fashioned an over¬ 
hanging lip from a iin wide strip of 
the same material, making it into a lid¬ 
like structure. The purpose of this is 
to shroud the top of the bearing and 
minimise the entry of rain. It may be 
possible to save some work here by sub¬ 
stituting a large screw cap from a glass 
jar. 

Fastening the arms to the disc calls 
for some care. Quite severe stresses 
are likely to be encountered in practice 
and simple soldering may not be suf¬ 
ficient. At the same time, the tubing 
is not large enough to accept £in 

screws without being weakened at an 
undesirable point. 

SCREWS OR RIVETS 

One solution would be to use the 

same size 8BA screws which we used to 
mount the bearing, if enough are avail¬ 
able. As an alternative, we used brass 
escutcheon pins as rivets. These may 
be bought at most hardware stores, in 
one size only, plated or unplated. The 
unplated ones are preferred. 

Drill two 1-16in holes through the 

arms, near the end and about £in apart, 
and corresponding holes through the 
brass plate. Pass a tin through the 

assembly, clip off the surplus all but 
about 1/16in, then spread gently with a 
ball-pein hammer. When finally secur¬ 
ed, the joint can be reinforced with 
solder, including both ends of the rivets. 

The cups were made from a child¬ 
ren’s plastic bowl set from the local 
chain store. Costing only a few shill¬ 
ings for the set, it was a cheap way 
to obtain four hollow plastic balls, each 
approximately four inches in diameter. 
Using a sharp modeller’s knife, we cut 
three cups from two balls. These cups 
were approximately lin deep and 31 in 
diameter. They are something less 
than a true hemisphere. 

Inside the can we have the perforated 
disc, the phototransistor, and the exiter 
lamp. Details of the disc are given in 
the accompanying drawing which is self- 


explanatory. It is mounted on the 
lower end of the axle by means of the 
nut and the locknut. 

The phototransistor is mounted close 
to the top of the can. above the disc. 
It is supported on a three-tag terminal 
strip which is soldered to the side of 
the can. The “earthy” lug so produced 
corresponds to the “green” terminal in 
the circuit diagram. 

The phototransistor must be correctly 
orientated for proper operation. As 
specified by the makers, “the preferred 
direction of incident light is perpendicu¬ 
lar to the plane of the leads and is on 
the side of the bulb bearing the type 
number.” The accompanying drawing 
will help to make this clear. Once the 
phototransistor is in place the disc may 
be fitted. 

The exciter lamp is a standard 6.3V, 
.3A dial lamp. It is held in a conven¬ 
tional push-on type dial lamp holder 
and this is supported on a bracket sold¬ 
ered to the inside of the can. The 



Details of the light chopping disc 
used in the velocity head. It may he 
cut from almost any piece of scrap 
metal. 


bracket is made from ,a scrap of sheet 
brass, about 7-16in wide and bent to an 
“L” shape. The long leg is soldered to 
the can, the short leg supports the dial 
lamp holder. Fairly obviously, the lamp 
must line up with the photo-transistor. 

It is also important that the light 
from the lamp be confined to shining 
through the holes in the disc. Otherwise 
it may find its way .around the disc and 
strike the cell without being modulated. 
A short length of plastic tubing of suit¬ 
able diameter can be slipped over the 
lamp, or it may be wrapped in several 
layers of plastic electrical tape. 

Coming to the electronic side, the 


EASTER 
SPECIAL 

TELESCOPIC 
SIGHTS 

.22 RIFLE SCOPE 

Model 4 x 15 

Luminosity—14. Eye Relief—40 m.m. 
Reticule—Crosshair. Field—5 deg. Re¬ 
solving power—I5in. Net weight—224g. 

4x15.... £400 

4 X 33 . . . . £11 0 0 
4 x 20 ... . £2 10 0 

RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, 
SYDNEY. 

Telephone 26-2817 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817. 


SCOOP PURCHASE 

6 Transistor de luxe model Radio 
made by International. Complete with 
leather carrying bag and earphone, 
etc. Size 4i in x 21in. 

£10/10/- reduced from £15/15/- 

Plus postage and packing 7/6. 


"KEY LITE" 
39/It 

with fob keyring, never need 
batteries or globe. Simply squeeze. 
Illuminates car and house locks, 
etc. 

40/- Posted anywhere 


PORTABLE TRANSISTOR 
TAPE RECORDER 
"SUNACE" f 4A „ Mr 

pd 401 £10 gn$. 

Postage 7/6 

Complete with Mike, Battery 
and Tape 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


Model RH-114 


Price £5/-/- 

with Leatherette Case, £6. 
Post 5/ to 10/ extra. 


4,000 Ohms/V Multimeter 

FEATURES 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 

1000V. 

DC Current: 0-10, 0-250 mA. 

Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 

Decibels:—20—22dB. 20-36dB. 
(Odb lmW into 600 Ohms). 

Dimensions: 32’’ x 42” x 12”. 

Net Weight: 0.91b. 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
,600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB ( O dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price £15/10/- 

Post 5/- to 10/- extra 

Batteries: 1 (1.5 V), 1 (15V). 
Size: 3 5-16 " x 6 5-16” x 22” 
Weight: 1.41b approx. 


LIMITED STOCK ONLY 
Model RH-tO 

RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3£in x l^in. 

Weight: 13oz approx. 

Price £5/7/6 

Postage 5/- to 10/- extra. 


Model RH-5 

* High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3 in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-1 OK, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 
62K at centre scale). 

Capacitance: 0.0001 uF-0.005uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3£” x 52” x 12”). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price £9/-/- 

Postage 5/- to 10/- extra. 
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counting circuit is based on the Elec¬ 
tronic Tachometer of February, 1960. 
We cannot spare the space here to ex¬ 
plain the operation of this unit in detail, 
but those interested are advised to refer 
to the earlier issue. Reprints of the 
article are available if required. 

The system is designed to work from 
a 12V battery and, in portable form, the 
most convenient arrangement appears to 
be two 6V lantern batteries. Alterna¬ 
tively, it could be operated from a 12V 
car battery, or one of the low-voltage 
regulated supplies we have described in 
the past. 

Current consumption for the whole 
system is approximately 475mA, 300mA 
for the exciter lamp and 175mA for the 
board. If used from a mains-operated 
power supply, or a car battery, there is 
no reason why it could not be left run¬ 
ning continuously for long periods. 
However, when used from dry batteries, 
it is best switched on only when a read¬ 
ing is required. 

SPRING-LOADED SWITCHES 

To facilitate this, we have specified a 
spring-loaded “ON-OFF” switch, so that 
it cannot be left switched on inadver¬ 
tently. Since there is nothing in the 
system to warm up, a reading is avail¬ 
able at the touch of this switch. A 
second spring-loaded switch provides a 
battery check. It does this by switching 
the meter from its normal function to 
that of a voltmeter across the battery, 
at the same time switching the system 
on to provide a typical load. 

The system is designed to function 
without appreciable error when the bat¬ 
tery has dropped to approximately 9v. 
This fact, together with the intermittent 
mode of operation, should result in long 
battery life. 

The voltage to the tachometer is 
maintained constant by means of a zener 
diode, which delivers approximately 7V 
to the circuit proper. The resistor in 
series with the zener diode (marked 33 
ohms in the circuit) is best selected to 
suit the particular zener diode, which 


will vary from the nominal value within 
the manufacturer’s tolerance. 

The easiest way to do this is to con¬ 
nect the diode, resistor, 12V battery and 
a milliamp meter in series, and select a 
value of resistor which permits a flow 
of 140mA. 



Top: Interior of the velocity head 
showing mounting of the phototrans ■ 
istor. Lower: After the chopper disc 
and lamp socket have been fitted . 



A resistor is also used in series with 
the exciter lamp in the head. This 
allows the 6V lamp to operate from the 
12V battery, and helps to offset any 
resistance in the cable from the battery 
to the head. The value shown was 
selected for use with 30ft of typical 
cable, but may need to be modified 
slightly if it. is much shorter or longer 
than this, or has a higher resistance. 
The best procedure is to adjust for 6.3 
volts at the exciter lamp, in conjunction 
with the cable to be used. 

Since three wires are needed to con¬ 
nect to the head, three-core power flex 


BRISBANE 
CHANNEL - 0 
CONVERSIONS 

SC f 

A. I’EAIM E & C o. 

PTY. LTD. 

33 Sowen St. — 2 3201 


FOR 



0 PREALIGNED BISCUITS 
for all Turret Tuners 


« COIL KITS 

for AW A, PYE, ADMIRAL 


YOU CAN LEARN 

AMATEUR 

RADIO 

IN YOUR SPARE TIME 

If you're an amateur radio enthusiast you’ll 
cnio\ Stott's practical Correspondence Course. 
Students study clear easy-to-follow lessons 
under the guidance of a highly qualified radio 
engineer. The Course incorporates the latest 
advances in the application of electronics to 
the design, construction and operation of 
modern radio receiving apparatus. 

Mail the coupon and Stott’s will send you 
full details of this excellent course. 


Stolls Correspondence College 


159 Flinders Lane. Melbourne; 383 George 
Street, Sydney; 290 Adelaide Street, Brisbane; 

45 Gilles Street, Adelaide; 1130 Hay Street, 
Perth. 

-POST THIS COUPON- 

To Stott’s: Please send me, free and without 
1 obligation, full particulars of your Correspon- j 
dence Course in Radio for Amateurs. 

1 

I Name . ^ 


Address .. | 

I 

. Age . (E.A.46S) . 


■Cl crTDAKlirS —Ancfmlin AnriL 1965 
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MODEL RF-101 



RETAIL PRICE 

£8-8-9 

plus sales tax 
£1-5-2 


HEADSET 


SPECIFICATIONS: 

TYPE ONE EARLISTENING 

CABLE 1.5 m (5 feat) ± 50 mm (2 inch) 
WEIGHT 260 grs (9.320Z.) 


MICROPHONE PART: 

TYPE MOVING COIL (DYNAMIC) 

OUTPUT IMPEDANCE 1.000 ohm ± 15% at 1.000 c/s 

EFFECTIVE OUTPUT LEVEL —75 dB ± 3dB at 1.000 c/s 
FREQUENCY RESPONSE 500 c/s—8.000 c/s ± 8dB 
CONDITION: 

STANDARD MICROPHONE COMPARISON 
SOUND SOURCE DISTANCE 50 cm (19.68 inch) 

SOUND SOURCE 30 cm (12 inch) SPEAKER 

OUTPUT VOLTAGE (OPEN CIRCUIT) 

O dB= I v/m bar 


RECEIVER PART: 


TYPE 

IMPEDANCE 
SENSITIVITY 
RESPONSE DEVIATION 
NOMINAL POWER 
MAXIMUM POWER 


MAGNETIC 

8 OHM ± 15% at 1.000 c/s 
100 dB at 1.000 c/s 
it 5 dB at 1.000 c/s 
50 mw 


100 mw 


CONDITION: 

FREQUENCY RESPONSE MEASUREMENT AT CONSTANT 
VOLTAGE OF IMPUT I mw 


O dB=0.0002 Mbar 



AGENTS:— 

W.A. D. K. Northover & Co.—S.A. Neil Muller Pty. Ltd.—TAS. Homecrafts (Tas.) Pty. Ltd.—N.S.W. Jacoby, Mitchell & Co. 
Pty. Ltd. —QLD. T. H. Martin Pty. Ltd.—N.Z. P. H. Rothchild & Co. Ltd. New Zealand.—MALAYA Voon Radio. 












is a logical choice, particularly in the 
“cab-type” variety. There are normally 
two grades of this cable available, a 
light and a heavy. The lighter gauge 
should be quite adequate. 

The main changes to the 1960 tacho¬ 
meter circuit are the omission of the 
input filter network previously needed to 
suppress the high amplitude spikes from 
the ignition system, the use of a lOOuA 
meter to improve sensitivity, and the 
addition of a range switch to provide 
three ranges. These are 0-25, 0-50 and 
0-1 OOmph, and, together, provide good 
spread at low velocities and adequate 
range to cope with any likely maximum. 

RANGE SWITCH 

The range switch replaces the original 
single “calibrate control” pot by switch¬ 
ing in one of three separate pots in the 
collector circuit of the OC74. The same 
switch also selects a smaller value of 
coupling capacitor for the highest range, 
in order to preserve good linearity. 

The tachometer is constructed on a 
piece of Matrix board, 61 x 51in, and 
the layout is shown in the accompanying 
diagram. This is supported behind the 
meter by the meter terminals. This, 
combined with the circuit diagram, 
should provide all the information 
needed to duplicate the original instru¬ 
ment. 

Finally, the instrument must be cali¬ 
brated. Our instrument was calibrated 
in a wind tunnel at the Sydney Univer¬ 
sity, but this may prove unnecessarily 
expensive and inconvenient for most 
readers. 

Fortunately, there is at least one other 
method suitable for the home construc¬ 
tor, although it may call for a little 
patience. Briefly, it consists of mount¬ 
ing the velocity head on top of a car 
and driving the car at specific speeds 
while the meter readings are noted and 
adjusted. The patience is needed to 
organise a straight stretch of road, a 


calm day, and an assistant to take read¬ 
ings, etc. 

This job is made a little easier by the 
fact that all three scales are essentially 
linear, so that, if they are checked and 
adjusted at one or two points, they 
should be accurate at all other points. 
This also simplifies matters on the high¬ 
est range, making it unnecessary to 
check it at 100 mph! 

To simplify matters, the instrument 
may be roughly pre-calibrated by means 
of an audio generator. The main re¬ 
quirement is that it delivers square 
waves with an amplitude in excess of 
about 20mV, the latter to ensure ade¬ 
quate clipping in the appropriate stages. 

Our instrument measured full-scale 
deflection on the low (25 mph) scale 
at 42cps, on the 50 mph scale at 84, and 
on the 100 mph scale at 168cps. Assum¬ 
ing the reader’s velocity head behaves 
the same as ours, the whole system can 
be set very close to correct calibration 
on this basis. This should reduce the 
amount of car checking to a minimum. 

The meter scale we developed is re¬ 
produced here, and this may eventually 
be available from the meter manufac¬ 
turers. In any case, we can supply 
glossy prints through our query service 
at 2/ each. 

ROOF MOUNTING 

To facilitate mounting the unit on the 
top of a car, we constructed a simple 
test rig. It consists of a 16-inch-square 
board fashioned from fin plywood. In 
the centre of the board a spare con¬ 
tainer lid is securely screwed. The lid 
and board are drilled to clear the three- 
conductor flex which is passed through 
to the underside of the board. 

On the underside of the board are 
three plastic suckers, available from car 
spare part warehouses. They are 
normally used for roof-racks but are 
ideal for our purpose. We used Aquad- 
here glue to secure a short length of 


dowel into the top of the suckers. When 
dry, the suckers were attached with 
wood screws to the underside of the 
board. Two stout cords attached to 
opposite sides of the board complete the 
rig. 

There is a knack in fitting the suckers 
securely on a roof. First wet the sur¬ 
face of the roof and suckers. Now hold 
up a portion of the lip of the sucker and 
press the remainder down on the roof. 
Now let the uplifted portion snap down 
and it will be found that the sucker will 
hold securely to the roof. 

This completes our description of the 
anemometer, and we feel sure that, by 
following these instructions carefully, 
the reader will be able to make a first- 
class instrument. S3 


INFRA-RED & PARKING METERS 


(Continued from page 17.) 


(2.5V) than the negative ones (IV) at the 
junction of D 3 and Qe. They are applied 
to the cathode gate of silicon controlled 
switch Q.-„ which turns on and operates 
relay Ki. This in turn trips the timer 
of the parking meter. 

The silicon switch is turned off by 
feeding a smaller signal, via Ci 2 and D 3 , 
to the anode of the switch. When the car 
is stopped, the positive pulses cease but 
the core of Ki “rings”, maintaining the 
voltage across the coil for a brief period. 
The negative component of this ring 
turns off or resets the switch. The park¬ 
ing meter remains zeroed until activated 
by the next motorist’s coin. 

Qi is a high-beta, low-current 2N930 
transistor. A high input impedance is 
obtained by suitable resistance and 
capacitance values. The taps on resistors 
R* and R 3 allow both input impedance 
and gain to be varied. 

Rit may be replaced with a poten¬ 
tiometer as a gain control if Cio is con¬ 
nected to the wiper. A unijunction 
transistor, such as the 2N3004, can be 
used in place of the silicon controlled 
switch for higher sensitivity (around 20 
microamperes) but, because it has no 
anode gate lead, rewiring is necessary. 
Using a 12-volt battery gives a gain of 
lOldB; maximum gain using a 9-volt 


battery is 97dB; a 12-volt supply is 
recommended because below 8 volts the 
gain falls sharply. The amplifier’s noise 
rating is less than 2dB. 

The alternate sensing circuit uses only 
two transistors and a silicon controlled 
switch. It was tested for a week after 
the previous amplifier had been removed. 
This circuit is a combination Colpitts 
oscillator and Schmitt trigger. 

In a future model, the dry battery will 
be replaced with a rechargeable 12-volt 
nickel-cadmium type (“Electronics,” 
28/12/64). E 


ALWAYS RELY ON R.D.S. 
ft SPECIAL FOR APRIL 

D Signal Injectors IT1 

£2/1/ including tax. 

S We can supply all Radio and 
Electrical Components and are 
agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment. Valve and Circuit Testers. Multi¬ 
meters. etc. A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

Cnr. GEORGE and HARRIS STREETS, 
869 GEORGE ST., SYDNEY. 

Phone 211-0816, 211-0191. 

Open Saturday Mornings. 



CORRECTION 


The price of the Jabel Panbrake 
Folder featured on Page 90 March 
R.T.V. & H is subject to Sales Tax 
and should read 


£9/15/- 


plus l2|/2% Sales Tax 
(where applicable) 

WATKIN WYNNE PTY. LTD. 

32 Falcon Street, Crows Nest, N.S.W. 



THE TELESCOPE 
MAKER 

Build your own power¬ 
ful astronomical tele¬ 
scope. 

MIRROR GRINDING IT WORKS! 

FREE CATALOGUE of e Do it yourself kits. • Telescopes. © Optical 
parts. • Lunar Maps. • Star Atlases. • Books. © Binoculars. 

Just arrived—a two-coloured Lunar Map 101” x 101” listing 300 formations. 
Add 5d Postage. Price 2/6. 

AMATEUR ASTRONOMERS SUPPLY CO. 

25 Falcon Street, Crow's Nest, Sydney. P.O. Box 48, Mosman, N.S.W. Phone 43-4360. 
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WILLIAM WILLIS & CO. S. 

428 ELIZABETH STREET, MELBOURNE Cl. — Phone: 34-6539 

y Established 1862 y 


SPEAKER GRILLES 

for car or home extension speakers. 
WALBAR ATI86 for 6in Speakers. 
WALBAR ATI87 for 5in x 7in Spkrs. 
WALBAR ATI88 for 6in x 9in Spkrs. 

25/ each 

FIBRE SPEAKER BAFFLES FOR 
USE WITH GRILLES 

ATI 12 7sin x 6in overall—for mounting 
of 5in, 6in and 5in x 7in spkrs 6/- each 
ATI 13 12in x 8in overall—for mounting 
Sin, 6in, 5in x 7in and 6in x 9in speakers, 

6/- each 

METAL HOUSING Type ATI85 for 
5x7 speakers supplied complete with 
mounting hardware. Universal mounting 
to vertical, angled or horizontal surfaces. 

PRICE: £2/5/- each 


AMERICAN DOW-KEY 
ANTENNA RELAYS 

Coil Ratings: 6, 12, 24 volts d.c. at 2 
watts. 6, 12, 24 volts a.c. at 6va., 50-60 
cycles. Special coil voltages available on 
request. 

R.f. Ratings: lkw. power rating to 500 
Me.; 20 watts power rating to 500 Me. 
in types DK60-G and DK60-G2C in de¬ 
energised condition. The DK.60-G and 
DK60-G2C have a special isolation con¬ 
nector in the de-energised position to 
reduce cross-talk to a minimum. 

V.S.W.R.: Less than 1.15:1 from 0 to 500 
Me. (50 ohm load). 

Isolation: Greater than 60 db. at 10 Me. 
in DK60 and DK60-2C; greater than 100 
db. from 0 to 500 Me. in DK60-G and 
DK60-G2C when in energised position. 

Operating Time: Less than 30 milliseconds 
from application of voil voltage; less 
than 15 milliseconds between contacts. 

Connections: Standard S0239 type v.h.f./ 
U.h.f. Co-ax Connectors. Available with 

type N, BNC, TNC and C Connectors to 
order. 

Price: Type DK60 standard single-pole 

change-over.£9/8/6 

Type DK60-G standard single-pole 
change-over with special isolation 
contact in de-energised position to 

reduce cross-talk.£10/7/6 

Type DK60-2C, same as DK60, but in¬ 
cludes external set of double-pole 
change-over contacts .. £10/17/6 
Type DK60-G2C, same as DK60-G but 
with external double-pole change¬ 
over contacts.£11/17/3 

Prices includes Sales Tax. Not always 
available ex stock. Delivery 3-4 months 
between shipments. Orders on hand first 
delivery. 


INTERCOMS. 

PEAK MODEL KE-20 

2-station transistorised intercom, (master 
and sub-station). Ideal House-to-Garage 
or Workshop, Room-to-room, etc. 

Price: £7/17/6 


American "Dage" Standard 
V.H.F. CO-AX CONNECTORS 

(As used widely in “QST” and “CQ” 
circuits and on disposals equipment) 


PL259 Co-ax. Plugs. 9/9 

S0239 Co-ax. Sockets. 9/- 

UG-176-U Adaptors, adapts PL259 
Plugs to range of Co-ax. Cable 

diameters.3/6 

C32-l^ Co-ax. Couplings, couple 

two PL259 Plugs.17/6 

(Prices include Sales Tax) 


APRIL SPECIAL 

CITIZEN’S BAND TRANSCEIVER 
TOKAI 
TC—911. 

Circuit: Receiver section: Superhetero¬ 
dyne with crystal controlled lqcal 
oscillator. Transmitting section: 
Crystal controlled oscillator. 

Semi Conductors: 9 Transistor plus 1 
diode. 

Frequency: 27Me range (11 meter) Citi¬ 
zen’s Band. 

Frequency: Tolerance plus or minus 
0.005% 

Transmitting power: Input to final amp. 
.100W. 

Audio output power: 130mw (non distor¬ 
tion). 

I.F. Frequency: 455 Kc. 

Speaker: 2£in PM Dynamic Type. 

Microphone: Built-in dynamic microphone. 

PRICE £45/11/3 

PER PAIR. 

(P.M.G. Licence £2 per annum required) 


PENETROX "A" 

Famous American aluminium and copper 
corrosion inhibiter. Avoid bad electrical 
connections and corroded joints on beam 
antennae, TV antennae, etc. Use— 
PENETROX M A” 

Price: 10/- per tube 


STEREO HEADPHONES 

AKAI Type ASE-8S 8 ohm Dynamic, 

£9/7/6 

FOSTER Type RF-7D 8 ohm Dynamic, 

£5/2/6 

PIONEER Type SE-1 8 ohm Dynamic 


with speaker / phone changeover 
switch box.£10/0/0 


TIME CLOCKS 

MULLER “ELECTRO-BOY” Universal 
time switch clocks are ideal for Record¬ 
ists who desire to make recordings whilst 
absent from their premises, as well as for 
dozens of other switching requirements. 
Within 24-hour period 72 switching 
operations can be set in advance. Unit 
includes 12-hour and 24-hour dial cali¬ 
bration with separate hands. 

Price: £13/3/9 
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LOUD HAILER 

“GELOSO” AMPLIVOICE, 

Model N.2582. 

equipped with Dynamic Cardiod Micro¬ 
phone, 9ft Extension Cable. Shoulder 
strap and batteries. 

Weight: 3±lbs. 

Range: Up to 1,000 yards depending on 
terrain. 

Amplifier: 4 Transistors (1 pre-amp), 1 
driver, 2 output). 

Unbreakable, shockproof and weather¬ 
proof. 

Price: £29/15/- 


CIRCUIT TESTER 

CHAPMAN MD625 

Volt/Om/Milliameter for the Serviceman 
who wants the best. 

Sensitivity: 60 K ohm/Volt DC. 

Tests: PNP NPN Transistors and Diodes. 

AC Volt: 0-12V, 60V, 300V, and 1200V 
(5,000 ohms V). 

DC Current: 0-30 uA, 3mA, 30mA, 
300mA. 

Resistance: R x 1, R x 10, R x 100, R 
x 1,000 (these scales give 5K, 50K, 
500K, and 5 Megohm maximum 
readings with 100, IK, 10K and, 
100K ohms at centre scale deflection). 

Decibels: Minus 20 to plus 62dB. 

Load Current: 0-25 uA, 250 uA, 2.5mA 
and 25mA D.C. (Load voltage 3V 
to OV D.C.). 

£16/4/- 

With leather carrying case. 


WORKSHOP EQUIPMENT 

“BECON” Chrome Vanadium quality 
Radio mechanis’ Tool kits. Comprise 
assorted screwdrivers, rasp, file, probe, 
pliers, small wrench, steel rule, etc. 

Price: £3/5/0 

NEON TESTERS. 240V AC . . . 6/6 

NEON TESTERS. 500V AC/DC. 

Car ignition, X-ray, TV sets, etc. 8/6 
“ADEL” Nibbling Tool cuts holes in 
sheetmetal to any size, any shape. 

£3/15/0 

“Bench Mounting Sheet Metal Bender.” 

Make your own chassis. Folds angles 
from 175 deg. to 85 deg., 18in long. 
Forms chassis from £in x 3-8in to 18in 
x 16£in. Makes channels *in upwards by 
18in long. Z sections, decorative trims, 
etc. Wgt. 171bs. £10/19/5 (plus freight) 


MORSE KEYS 

PMG Pattern Solid brass Morse Code 
keys on heavy moulded bakelite base. 
Can be screwed to operating table. Ad¬ 
justable contacts and tension. 

Price: £2/19/6 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


OVERLOAD PROTECTION FOR THE 0-15V TRANSISTOR SUPPLY 


From Mr R. C. Girardson, of 26 
Channley Street, Fern Tree Gully, 
South Australia, we have received 
details of a simple overload protec¬ 
tion circuit which he has fitted to 
the “Transistor Power Supply* as 
described in the April, 1962, issue. 
Mr Girardson’s letter reads: 

“XpOR the sake of a few shillings this 
supply can be easily protected from 
damage due to shorts and overloads, by 
means of a simple electronic switch 
sufficiently fast in its action to protect 
the series regulator transistor. 

“The circuit is enclosed herewith, and 
the following should explain its opera¬ 
tion. 

“With the monitoring resistor appro¬ 
priately set in value, the voltage drop 
across it when the load current rises to 
1.2 amps is sufficient to switch the OC72 
on. This in turn switches on the OC140, 
and this transistor provides a low im¬ 
pedance path which shunts the supply 
to the zener diode. The circuit is such 
that the two transistors latch on, keeping 
one another in conduction even if the 
short or overload is removed. 

“This removes the forward bias from 
the first 2N301, and its base falls to 
the potential of the positive side of the 
supply. The voltage across the potentio¬ 
meter thus falls to zero, and the bias 
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MONITORING "R” 0.30APPROX. 
ADJUSTED TO CUT OUT AT 1.2 A 


of the second 2N301 disappears. This 
transistor thus cuts off, and this in turn 
cuts off the series regulator 2N301, pro¬ 
tecting it from damage. 

“The potential divider R1-R2 is to 
prevent the 50uF capacitor from dis¬ 
charging directly through the OC140 and 
OC72 when they turn on, as this would 
result in a current which would exceed 
their maximum rating and destroy them. 

“Resetting of the supply after the 
short or overload has been removed can 
be carried out in a number of possible 
ways, but I have found the following 


NOVEL CIRCUIT PRODUCES SQUARE WAVES 


A reader from (he R.A.A.F. base 
at Frognali, Victoria, sends in the 
following details of a rather novel 
square-wave generator which might 
be suitable for inclusion in oscillo¬ 
scopes and other instruments. The 
reader writes: 

“ V OU may be interested in the 
* attached circuit, which I have con¬ 
structed. At first glance it would appear 
that the said circuit simply would not 
work, but I can assure you that it does. 

“It is a double clipper arrangement 
using a 6H6 valve and two resistors, 
and delivers approximately 0.3V peak- 
to-peak from the usual 6.3V heater 
supply line of the equipment. (A 6AL5 
may work just as well as the 6H6, if the 
latter is unavailable.) 

“It may have some practical uses 
where a low output square wave is re¬ 
quired, and I think it may be of interest 
to readers.” Q 


APPROX. 



method to be satisfactory. A double 
push-button switch open-circuits the 
240V supply line and simultaneously 
shunts the 50uF capacitor with a lOohm 
resistor. 

“The above circuit has worked ex¬ 
tremely reliably after testing some 500 
times with a direct short across the out¬ 
put of the supply. I hope that the modi¬ 
fication may save the pocket money of 
other readers, as it undoubtedly has 
saved mine.” 

(Editor’s Note: The use of the second 
section of the reset switch to discharge 
the 50uF capacitor through 10 ohms 
seems a little strange, as it would have 
little charge on it in any case. We 
wonder whether Mr Girardson actually 
meant to write “2000uF” in this sen¬ 
tence, as shunting the 2000uF filter 
capacitor would aid in discharging it 
quickly to drop the supply voltage and 
stop conduction of the OC72 and OC- 
140. Readers should also note that the 
OC140 is an NPN switching type which 
will usually be available only on special 
order.) o 
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POST FREE I SILVER - f.l/5/O 

SEND STAMPED ADDRESSED £H- 
VELOPF FOR DETAILS AND PLATED 
SAMPLE. OR SEND P.O. OR 
CHEQUE NOW AND START PLAT¬ 
ING WITHOUT DELAY. MOHEY 
BACK GUARANTEE. 
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MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 



LUVMARK STEREO 
AMPLIFIER 

MODEL YA-130A 

A high quality amplifier at a reasonable price. 
Specifications are as follows: 

Output power, 7 watts per channel. Frequency 
Response. Plus or Minus 1 db., 40 to 20.000 
c.p.s. Harmonic Distortion. Less than \°A. 
Input for Full Output. 300 m V. Output Im¬ 
pedance. 4, 8 and 16 Ohms each channel. 

Tone Control: More than—14 db at 10.000 
c.p.s. 

Valves Used: 1. 12AX7; 2. 6BQ5; 1. 6CA4. 
Power Supply: 220-240 Volts A.C. 50 c.p.s 
Dimensions Overall: 914 x 4*/a x 7 inches. 
Weight, 91b. 


This is 
fier at 
only . . 


i really good ampli- 
reasonable price of 


19 ons. 


O' 

Speake.s and Record Players extra 

Suitable speakers — Rola 8MX. £4/10/6 MSI* 
8TAX. £4/4/- each. 

Bass Reflex Boxes, for above Speakers, finished 
in Walnut, Maple or Mahogany, £10/15/- ea. 
4-Speed English-make Stereo Changer. Prices 
only £11/19/6. 

4-Specd Stereo English Record Player units 

Price only £6/19/6 









TECH MODEL TC2 
VALVE TESTER 

Operates from 240 A.C. supply. 

Will test all modern type tubes with miniatui 
7-pin. miniature 9-pin octal and Locur Sockets. 
This Tester will check filament continuity, short 
circuits in any elements and also emission. 
Overall size is lOin long. 814 wide. 3in deep. 
Me'*- size 3in x 3 7 /«in. Instruction and valve 
data sheets are in metal drawers at bottom of 
tester. A really compact job, ideal for portable 
use or on the bench. Weight 5'41b. 


Price is only 


m 


Plus 12 ViCfr- Sales Tax. 

TOTAL: £16/17/6 plus postage. 



HIOKI TH-J30 Multimeter 



CROWN 
Transistorised Tape 
Recorder 

MODEL CTR 5300 


Crowncorder, all transistor tape recorder. 
2-specd capstan driven. Remote control 
operation, gives playing time of 80 minutes. 
Australia’s best tape-recorder buy for busi¬ 
ness or pleasure! Can be operated while 
on the move—walking or in a carl Can 
be used on AC with Crown adaptor. 

36 gns. 


SPECIALS 

1. Compact 2 watt Transistor Audio Am¬ 
plifier completely encapsulated. Fre¬ 
quency response 20-15,000 cycles plus 
or minus 2 DB at 1 watt level. Input 
for full power output 0.5 volts. Output 
impedance 3 ohms to 45 ohms, power 
requirements 6 to 12 volts at 300 to 
700mA. Overall size 2in x 3 Vi in x 7 /8in. 
£5/19/6. SHD. 

2. Selenium Rectifiers. Ideal for battery 

chargers, etc. Full wave bridge connect¬ 
ed. DC Output 12/15 vouts. 5 amps, 
£2/9/6. 7>/ 2 amps, £3/14/3. RCUH. 



HIOKE KR65 METERS 


Moving coil meter mounted in plastic case 
with input terminals at front. Ideal for 
bench work. 2P.C. accuracy. Avail¬ 
able in: 0-1 mA DC, 0-20 Volts DC. 

77/6 plus 12*% S. Tax 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
included with order. 


A very useful meter at a reasonable price. 
Sensilivitj on AC volts. 2000 ohms per volt. 

Sensitivity on DC volts. 4000 ohms per volt. 

Ranges AC volts 0-10. 50. 250. 500. 1000. 
DC volts 0-10. 50. 250. 300. 1000. DC cur¬ 

rent 0-250 micro amp. 10 ma, 250 ma. Ohms 
0-5000 ohms. 500.000 ohms. Inductance: 
10H to 1000H. Capacity: 250 pf to .1 mfd. 
Decibels: — 20 to - 22 to -f 36. The front 
panel is made of black bakelite and the case 
is metal. The dimensions are 5 x 3'/2 x 
1 -Vj inches. Weight 17oz. Price £3/12/8, 
plus 12 '2 per cent tax or £4/1/9 including 

tax. plus freight. 

Hioki TH-P60 pocketsize Multimeter. Size 
onl> 2-*4 x 4 x IVi in bakelite case. Sen¬ 
sitivity 2000 ohms per volt. 

Ranges: 0-5. 50. 250. 750. AC volts. 

0-5. 50. 250. 750 DC volts. 

0-250 ma DC current. 

0-100.000 ohms resistance. 

Price only: £2/15/3, plus 12'/2 per cent 
Sales-tax. Total £3/2/2, plus freight. 



X 


Elec. Phone Loud Hailer with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at.£6/19/6 


3. Imported Extension Speaker in attract¬ 
ive cream plastic case with 4-inch dia¬ 
meter P.M. Speaker, voice coil imped¬ 
ance 3.2 ohms. Complete with 15ft lead 
and plug. £2/9/6. RUE. 

4. Ronctte Stereo Turn-over Cartridge with 
diamond stereo needle and sapphire std. 
Excellent quality. £3/19/6. RUE. 

5. Transistorised Microphone Mixers, 4 
high impedance inputs with independent 
controls, high impedance output. Oper¬ 
ates from 9 volt battery. Gain approx. 
6 DB. Excellent for mixing speech with 
music, etc. £4/16/. RCUH. 

6. Battery Holders for Jap Transistor Port¬ 
ables. These hold four 915 or 1015 Pen- 
lite cells. 6/9 ea. RCUH. 

7. Diamond Needles, long play and stereo 
to suit popular makes of cartridges. 
30/ ea. RUE. 

8. 7C7 Valves, all brand new and boxed, 
ideal for use as a R/C voltage ampli¬ 
fier, etc. 2/6 ea. Loctal Sockets to 
suit, 2/3 ea. SHD. 

9. Push-on instantaneous Auto Type 
Switch, Bulgin S469 dash board or 
panel mount, suitable for low voltage 
work, 10 amp. rating. 6/ ea. SHD. 

10. 2 Pole 2 Way Toggle Switch, 3 position 
centre off, 250 volt 10 amp rating, 
screw type terminals, suitable for a 
variety of uses. 18/8. RUE. 

11. Pillow Phone. An air pillow with car- 
piece inserted. Impedance 8 ohms com¬ 
plete with cord and two phone plugs 
to suit any Jap transistor. 27,6. RUE. 

12. Turnover Crystal Cartridge, monaural, 
complete with 2 sapphire styli and car¬ 
riage, a bargain. 25/. RUE. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROCGROCT VICTORIA AND RIVERINA 
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WE STAND BY OUR STATEMENT! 


Enough should remain of the original drawing to indicate that this is 
the "Let's Buy An Argument" feature in new guise. As a heading,. 
"Forum" is more matter-of-fact and avoids the somewhat mischievous 
implication of the earlier title—that arguments were being promoted 
purely for their own sake. Shame! 

By W. N. Williams 


I N our February issue, we reprinted 
a letter from a reader, K.S., who 
questioned a couple of paragraphs in 
“Answer Man,” page 51, December, 
1964. In a section dealing briefly with 
ferrite rod aerials, we said: 

“To turn the signal energy to good 
account, it is necessary to wind a coil 
around the rod. The lines of force, pas¬ 
sing through the rod and therefore 
through the coil, induce in the latter 
corresponding current and voltage which 
can be amplified in the circuits of the 
associated radio receiver. 

“The signal voltage and current in such 
a winding is highest when the winding 
is part of a resonant circuit, tuned to the 
appropriate frequency. Therefore, the 
normal procedure is to wind the exact 
number of turns on the rod, which will 
give the right inductance to tune, with 
an associated capacitor, across the 
broadcast band.” 

LOAD CIRCUIT? 

K.S. questioned the first paragraph on 
the grounds that an emf is induced 
in the coil but a current can only flow 
if the coil is connected to an external 
load circuit. 

He questioned the second on the basis 
that it relies for its truth on the un¬ 
stated condition that the circuit Q must 
exceed unity. 

In our reply, we maintained that the 
first statement was quite correct in that 
the alternating voltage ACROSS the 
winding was evidence of a to-and-fro 
movement of electrons THROUGH the 
winding and that this latter, in fact, rep¬ 
resented an alternating current. It did 
not depend for its existence upon an ex¬ 
ternal load; the presence of such load 
would modify current in the coil but not 
initiate it. 

Regarding the second paragraph, while 
not disputing the fine point made by 
our correspondent, we stressed that a 
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“Q” factor of less than 1 would simply 
not occur in the context of tuned fer¬ 
rite aerials. We were not convinced as 
to the need to modify the original state¬ 
ment, because of the danger of unduly 
complicating a concise explanation. 

In reply, K.S. now says: 

“I readily concede that current does 
flow in an open circuit coil acted on by 
an induced emf and l apologise to the 
Answer Man on this score. However, 
the point 1 was making was that it is 
only an emf that is induced. Once an 
emf is present, currents and voltages 
will be set up whether the emf is chemi¬ 
cal, photo, thermal or electromagnetic- 
ally induced. 

“The distinction may be a fine one, 
but it is of great importance for physical 
insight.” 

With the admission of our point about 
current in a non-loaded inductor, we 
seem to have found some common 
ground with K.S. But it’s pretty shaky 
ground, because I’m uncertain about his 
usage of the term emf. 

Some time ago, one of our writers 
got involved in arguments about the dis¬ 
tinction between emf, potential difference 
and voltage and this served, as much as 
anything, to emphasise the degree to 
which the terms are treated as synonyms 
and the uncertainties about their precise 
shades of meaning. 

However, if one can accept the Ad¬ 
miralty Handbook as something of a 
tradition and a classic in these matters, 
we arrive at the following: 

EMF is electrical energy which is in¬ 
jected into a circuit as the result of a 
transformation FROM some other form 
of energy. 

Potential difference is electrical energy 
existing in a circuit which is capable of 
being transformed INTO other forms of 
energy. 

As I see these definitions, their fun¬ 


damental purpose is to distinguish be¬ 
tween electrical energy which is arriving 
in a circuit and electrical energy which 
is all set to depart. The terms have a 
significance somewhat parallel to “input” 
and “output” and allow for the possi¬ 
bility that the two actions may not be 
coincident. 

However, the terms do not infer 
that the electrical energy undergoes 
some subtle change of state. 

In fact, the same Admiralty Hand¬ 
book goes on to derive the VOLT as a 
unit by which both emf and potential 
difference can be quantitatively defined. 

In the passage, as quoted, K. S. is 
apparently standing on the concept that 
emf is the first product, in the coil, of 
the incident magnetic field and that 
emf, in turn, produces voltage and cur¬ 
rent as a distinct and further step. 

If this is what he means, then I fear 
that it is not a fine and fundamental 
distinction but a piece of electrical fic¬ 
tion. 

However, arguments along this line 
can go on interminably and, I fear, 
rather pointlessly. 

For the present purpose. I am con¬ 
tent to think of the coil as a fixed con¬ 
ductor exposed to a moving (in this 
case alternating) magnetic field. As a re¬ 
sult of this circumstance, free electrons 
in the conductor are induced to move 
to and fro in a non-random fashion. 

In so moving, they constitute a cur¬ 
rent and in so moving they constitute 
an emf and/or a potential difference 
(measurable as a voltage) between the 
two ends of the winding. 

In short, we’re right back to where 
we started. 

SELF-CAPACITANCE? 

K. S. has some more to say on other 
points but, before dealing with them I 
must acknowledge two letters, one from 
J. M. (Wahroonga), and the other from 
R. S. (Brisbane). 

J. M. says: 

“/ feel that you have been a little 
unfair in your discussion of K.S.’s letter 
concerning the emf and current induced 
in an aerial coil. Your reply refers to 
an “ internal” current in the coil. The 
current you describe is that which must 
flow in the inductance to charge the 
self-capacitance of the coil to the instan¬ 
taneous induced potential difference. As 
the self-capacitance tends to zero, so 
does the induced current . . .” 

R.S. says: 

“/ was amused and highly amazed at 
your clever attempt to explain your¬ 
self . . .” 

He also goes on to raise the matter 
of capacitance and to point out that 
any practical coil is loaded by its own 
self-capacitance. 

Both correspondents suggest penance 
in the form of deriving an expression 
for the magnitude of current in a coil 
of zero self-capacitance. 

Let me say that I had no intention 
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AMPLIFICATION 


★★★★★★★★ * * *r*r*r**nftr PHONE 51-3845 




COMMUNICATION 



136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51 -7008 


EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 


T.R. 1934-35 

21-valve 10-channel V.H.F. Tran- 
ceivers, 100-155 megs., 24-volt oper¬ 
ation. New condition. With circuit, 

£15/17/6 


A.C. D.C. MOTORS 

32V and 110V 

High Speed, Series Wound. 

1/8 h.p. motors. 

£1/17/6 

Post. N.S.W. 7/6. Interstate 12/6. 


AVO 


TUBE 

TESTERS 


Mutual Conductance Type. 

£25 

NEW 

VALVES 


6AM3 . 

. 7 

6 

EL91 . . 

10 0 

6 AM 6 . 

. 7 

6 

EF73 . . 

4 0 

6AL5 . 

. 7 

6 

EF72 . . 

4 0 

6J6 . . 

. 7 

6 

EC70 . 

4 • 

866A . . 

. 15 

0 

2C26 . . 

7 6 

813 . . 

£3/10/ 

RK34 . . 

7 6 

803 . 

£3 


INS . . 

7 6 

3A4 

. 12 

6 

1C7 . . . 

5 0 

84/6Z4 . 

. 12 

6 

1Q5 . 

5 0 

12C8 . 

12 

6 

IM5 . . . 

f 0 

1C6 . . 

12 

6 

7C5 . . . 

9 0 

1J6 . . 

. 12 

6 

7W7 . . . 

5 0 

3B7 . . 

. 10 

0 

12A6 

5 9 

3D6 . 

. 10 

0 

6C8 . . . 

7 6 

304TH 

£1/10/0 

VR65 . 

S • 

2050 . 

. £1 


12SK7 . 

5 9 

IK7 . 

. 5 

0 

IT4 . . . 

10 0 

6J5 . . 

. 9 

6 

6BM8 . . 

7 6 

6J6 

. 10 

0 

12BH7 • 

7 6 

6J7G . . 

7 

6 

12AU7 . 

7 6 

KTW62/6U7 


6BL$ . . 

7 6 


7 

6 

6BX6 

7 6 

1D5 . . 

. 5 

7 

RL27 . . 

13 0 

6F6 . 

ie 

• 

1616 

7 6 

EF37 

. 12 

6 

5Y4 . . . 

10 • 

5U4G . 

. 12 

6 

5X4 . . . 

10 0 

6AG7 . 

. 10 

0 

2A3 . 

. £1 

VT502 . 

. 12 

6 

807 .. . 

£1 

IL4 . . 

5 

0 

5U4 . . . 

io e 

6K6 . . 

7 

6 

866 .. . 

17 0 

AV11 

. 2 

6 

6X5 . . . 

7 6 

6K7 . . 

5 

0 

6SK7 . . 

12 6 

12SJ7 . 

12 

6 

6SS7 . . • 

12 6 

12SL7 . 

. 12 

6 

CV1136 .. 

7 6 

6SH7 

47 . . 

4 

. 12 

0 

6 

CV1133 • 

7 6 

843 . , 

£1/10/0 

CV1102 . 

7 6 

1629 . . 

. 5 

0 

5Z4 • • 

10 0 

1619 

£1 


6SF7, 

10 0 

RK75. . 

10 

0 

6SG7, 

10 0 

723A 

. £3 


6F6, 

12 6 

VR75/30 

. 15 

6 

829B and 


RK84A 

. £3 


Socket £2/17/6 

954 . 

. 5 

6 

6BY7 . . 

7 6 

VR105/30 

15 

? 

1603 . . 

5 0 

6AC7 

. 7 

6 

7N7 . . . 

7 6 

2X2.879 

5 

e 

76 ... 

7 6 

6AJ5 

. 5 

0 

6G6 . 

7 6 

VR150/30 

15 

0 

6**8 . . . 

7 6 

6S.A7, metal 7 

6 

CV 63 

7 6 

12SJ7, mefa! 


CV66 . 

7 6 


12 

6 

6SN7 

7 6 

6N7 . . 

. 7 

6 

6SJ7 . . . 

9 6 

6AN5 . 

. 12 

6 

12AT7 . . 

. 10/ 

CA19 . 

£5/5/0 

EF36 . . 

. 7/6 

5X4 . 

. 10 

0 

EF37 . . 

. 7/6 

6AK5 . 

10 

0 

ECH 33 . 

. 15/ 

9006 

5 

0 

EBC33 . 

. 7/6 

6-VS7 . . 

. £1 


EF39 . 

. 7/6 

CK1013 

. 15 

0 

6B6 

7/6 

F.K32 . 

. 15 

0 

12BE6 

10 0 

809 

17 

6 

6K6 . . 

7 6 

EBC33 

12 

6 

6AR6 . 

12 6 

6AG5 

. 9 

6 

6BF6 

10 0 


GENEMOTORS 

Input Output 

12v 600v 300mA New . £5 10 0 

I2v 500v 350mA . . £8 10 0 

12v 1200v 200mA.£6 10 0 

24v 250v 100mA New £2 0 0 

24v 540v 200mA New £2 0 0 

24v 300v 250mA New . . £2 15 • 

12v 275v 110mA.£3 15 0 


NEW POWER 
TRANSFORMERS 

1960 5in CRO. 5 17 

325 x 325 150MA . 4 15 

285 x 285 300 MA ... . 77 

800V and 270V 300MA 7 10 

240V-110V 1.3KVA Auto 10 10 


NEW HEADPHONES 


150 x 150V 30 MA .. .. 

225 x 225V 40 MA . . 
124V Doubler 300MA 

130V Doubler 400 MA 
145V Doubler 450 MA 
150V Doubler 500 MA 
220V Doubier 600 MA 

310 x 310 170 MA . . . . 

1 7 

1 10 

3 7 

3 17 

4 17 

5 7 

7 7 

2 9 

6 

0 

6 

6 

6 

6 

0 

6 

Inverter Transformers 

12V 240V 60 Watt . . 

3 15 

0 

32V 240V 60 Watt . . 

3 15 

0 

12V 240V 100 Watt .. 

4 15 

0 

32V 240V 100 Watt . . . , 

4'15 

0 

Vibrator Transformers 

6V 300V 125 MA . 

4 7 

6 

12V 325V 125 MA . . . . 

4 7 

6 

RELAYS 

6V, 3-pole Miniature .. 

13 

0 

1700 SPDT . 

7 

6 

1300 SPDT . 

7 

6 

500 x 500 SPDT . 

7 

6 

12 volts, DPDT, 5 amp . 

£1 0 

0 

12 volts DPDT 

12 

6 

lOOpf TX var. condensers 

10 

9 

100 to 500 pf 3000 y. var. 

10 

0 

500 to 2000 pf 750v. var. 

10 

0 

Hi-speed Polarised relay 

£2 10 

0 

400 ohm . 

12 

6 

Lapel Crystal Mikes .. 

12 

6 

Crystal Mikes with switch 

.. 15 

0 

Telephone Pick-up Units 
Con f act Pick-up Units . . 

12 

6 

. . 15 

0 

100UA Stereo Bal Meters 

£1 15 

0 

OIL FILLED 


CONDENSERS 


.5mfd 600V . 

3 

6 

2mfd 600V . 

6 

6 

Imfd 600V . 

6 

6 

4m fd 600V . 

6 

6 

4mfd 2.5K 

£1 10 

0 

lmfd 3000V 

17 

6 

.5mfd 5K, .1 5K, .1 3K AC 


.25 4K, .5 2V6K . . e*. 

13 

0 

4 mfd 3000 

1 15 

0 

2 mfd 3000 

1 5 

0 

I mfd 3000 . 

1 0 

0 

1.25 mfd. 6000v . 

2 5 

0 

mfd 4000v . 

1 10 

0 

2 mfd. 2000v . 

13 

0 

4 mfd. 1500v . 

13 

0 

1 mfd. 1500v. 

10 

• 

8 mfd. 600 t. 

10 

0 

1 mfd. 1000v . 

10 

0 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex Turf Cabs. 

12 volt, 70 me*. Complete with 
valves and speaker. 

£16/17/6 

Air tested. Reconditioned with 
crystals to your frequency. 

£45/-/. 


NEW C.R.O. TUBES 

3AP1-906 . £17 6 

5BP1 £2 7 6 

CV112. 10 0 

VCR97 .£1 17 6 

VCR511B £17 6 

VCR 1570 10 0 


TELEPHONES 

Type F Units. Generator 
Ringing. Good Order. 

£4/19/6 


5 Ohm. 

£1 2 

6 

2000 Ohm. 

1 2 

6 

4000 Ohm. 

1 5 

0 

Crystal. 

2 15 

0 

Stereo 5 Ohm. 

2 5 

0 

Stereo. Crystal .. .. 

2 17 

6 

Low Impedance 

2 17 

6 

American Lightweight . . 

12 

6 

Australian DLR. 

12 

6 

Dynamig Earpieces, pr. 

Post., 2/6 pr. 

4 

6 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., '/i, 1.2 Wall. 

04 Values. Vi ohm. to 10 megs, 

15/-, Post 2/6 

100 new assorted Condensers. 
Paper, Mica, Ceramic Metalcap. 
25 Values. 

£1/-/- Post., 2/6. 




WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time. 


TRANSISTORS 

American Units. 

MT-71-OC71. 7 6 

2N 174. 2 10 0 

2N 1442 . 2 5 0 

2N 441 . 2 0 0 

High-powered units for 75-watt 
audio, 200-watt power units or 

transistor ignition. 


T.B.Y. 

TRANSCEIVERS 

20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 

£14/17/6 

Complete with aerial. Headphones, 
microphone, junction box. plugs and 
cables. 

£19/17/6 


NEW 

BONDING TESTERS 

Evershed and Vignoles. Megger type 
Units. To suit Auto or Aircraft 
industries 

£4/17/6 


NEW METERS 

50 Microamp, 3in ...£2150 
10mA Centre Zero . . I 10 0 

150-0-150 . 1 10 0 

100-0-100mA 1 10 0 

300-0-300mA 1 10 0 

0-60 amp, AC/DC .... 1 17 6 


COMMUNICATIONS 

RECEIVERS 

8.28—CR100 

Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 

Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New condition. Air-tested. 
Realigned 240V A.C. operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.C. to 30 Megs. 240 V. 
4.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late mode! receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air-tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

A.M.R. 101 

A.W.A. version of National H.R.O. 
and A.R.7. 

£57/10/- 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band, 500Kc to 30 Megs. 
B.F.O. S. Meter. Noise Limiter. 
Band Spread. 240v A.C. 

£45/0/0 
E.I.L. 62A 

4 Band. Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 
LAFAYETTE HE30 

550 KC to 30 Meg. 

£72/10/0 
E.I.L. STAR 600 

3 to 30 Meg. Double Conversion. 
S.S.B. Band Spread to 600 K.C. 
Per Band. 

Built-in Crystal Calibrator. 

£225/-/- 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships* use. 

£27/10/- 


NEW TELEPHONE 
HANDSETS 
£1/9/6 

Post N.S.W. 2/6. INTERSTATE 5/ 


522 

T ransmitter-Receivers 

New Condition. 100 to 156 meg 

£ 16 / 10 /- 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v Input. 
Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 

450 Watt, as above. 

£36/17/6 
12 VOLT UNITS 

240V. 50 Cycle. 160 Watt 
Will Operate TV Sets. 

£19/17/6 
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of being unfair to K. S. or of resorting 
to a wriggle, clever or otherwise, to turn 
an alleged error into a truism. 

But let’s keep this matter in perspec¬ 
tive. It all sprang originally from an at¬ 
tempt to give a concise answer to a 
specific question . . . what is the broad 
principle behind the operation of a fer¬ 
rite rod aerial? 

In seeking to answer this, our techni¬ 
cal writer chose to break his explana¬ 
tion into a number of logical steps: 

1: The function of the ferrite rod itself; 
2: The need for a coil wound on the rod 
and 

3: The desirability of resonating the cir¬ 
cuit at the frequency of the desired 
signal. 

At step 2, he made the statement that 
magnetic fields produced by incoming 
signals would initiate current and voltage 
in the winding. This was contested, as 
we have already seen, on the basis that 
the coil at this stage would be without 
external load. 

POINT CONCEDED 

We simply pointed out that current 
DOES flow in a conductor exposed to a 
moving magnetic field, irrespective of an 
external physical load, because migration 
of electrons under the influence of the 
field is, by definition, a flow of current. 

This point, our original correspondent 
has conceded. 

But both J.M. and R.S. feel that we 
either forgot the effect of self-capacitance 
or else chose to ignore it for rather un¬ 
gallant reasons. 

In fact, we did neither; we simply 
chose not to introduce this order of com¬ 
plexity into our original explanation or 
our reply to K.S., because it did not ap¬ 
pear to be involved. 

To be sure there is room for interest¬ 
ing discussion around the effect of a 
magnetic field upon a hypothetical con¬ 
ductor having zero capacitance and/or 
zero inductance and/or zero resistance. 

One might well postulate that the elec¬ 
trons within certain such conductors may 
not obey laws, as traditionally phrased. 

But this does not affect or invalidate 
our original statement relating to a prac¬ 
tical coil on a practical ferrite rod. Nor 
does it affect the subsequent argument 
which clearly centred on the presence or 
absence of a distinct, external load cir¬ 
cuit. 

In short, I suggest that, in their en¬ 
thusiasm to see us with a red face (and 
why not?) J.M. and R.S. have simply 
overshot the mark, making their own 
projection of the argument and then con¬ 
demning it! 

I suggest that our two correspondents 
could, as a penance, copy out a hundred 
times a certain unqualified sentence in 
the Admiralty Handbook, Vol. 2, Section 
D-l: 

“When an E.M. wave encounters 
an aerial, it induces in it alternating 
voltages and currents of very small 
magnitude, and of the same fre¬ 
quency of the wave itself,^ 

Where have I heard something very 
like that before? 

So much for current. It’s amazing 
what kind of argument can grow out 
of a seemingly innocent phrase. 

Concerning the matter of tuned cir¬ 
cuit “Q,” referred to earlier, K.S. adds: 

“My second point was raised simply 
because the article, as published, could 
give the impression that resonance is a 
sufficient condition for maximum coil 
voltage. This is just not true. 



Dear Sir, 

I was interested to read the article 
in your February issue, by Michael 
Terry, on the Norfolk Island radio 
station. One can hardly compare it 
with the smallest radio station on the 
mainland when the final is running 
an input of a mere 24 watts! 

I must take up Mr Terry's remark 
that the transmitter “is virtually a 
home-made affair assembled on the 
island” This equipment was design¬ 
ed and built by me from the require¬ 
ments laid down about 18 months 
ago . Apparently the P.M.G. were 
quite definite that its operation as 
regards stability and spurious re¬ 
sponses should be of a high standard. 
Readers may be interested in details 
of the equipment. 

In your photograph, the unit to 
the left of the call sign could be 
called the remote control unit. It 
consists of three input channels with 
mixers, and each having its own gain 
control and switch fader. The pickup 
input channel is compensated to suit 
the LP recording characteristics. In 
addition, there is a transistorised 
microphone preamplifier. There are 
two meters for monitoring the trans¬ 
mitter, the one on the left shows per¬ 
centage modulation, while that on the 
right indicates RF output. 

The transmitter unit is situated in 
another room and uses an 807 in the 
final. This is plate modulated by 
push/pull 6GlV8s. The operating 
frequency is 1570 k/cs. 

The chassis work and cabinets 
were constructed to our specifications 
by L. W. Ericsson Pty. Ltd., Mel¬ 
bourne. 



Above, the control unit and, below, 
the 24 watt transmitter. 









% 


& 


Mr N. Roberts (VK3NR), of 
A.W.A. . who had previously lived on 
the island and a friend of Mr Hoare, 
was able to give me much valuable 
information on the contour and cli¬ 
mate of the island, which helped me 
to make the equipment suitable for 
conditions there. 

1 am enclosing other photographs 
which may be of interest. 

B. E. Cabeena, 

(Eccleston Electronics). 




“ Necessary, yes. Sufficient, no. 

“Resonance in any language simply 
means cancellation of reactive com¬ 
ponents of impedance, which can occur 
for any value of Q between zero and 
infinity 

Well, okay. As we said earlier, we 
concede the point, although it is rather 
pedantic. 

However, K.S. goes on: 

"Another example of *loose statements' 
referred to in my earlier letter occurs in 
the same article: The signal originated 
by a broadcast station radiates outward 
as a composite electromagnetic and 
electrostatic field. 

il How can a time-varying electric field 
be electrostatic? Indeed, the two types 
of field are altogether different in nature, 
the former being non-conservative and 
the latter conservative. In any case, the 
term electromagnetic field, by definition, 
includes both electric and magnetic com- 
ponents” 

The appropriate word here is “touche” 
or something to that effect, being an 
admission of defeat, but with the advan¬ 
tage of not sounding like one! 

Most certainly, in this context, we 
should have said “electric and magnetic” 
or used the contracted term “electro¬ 
magnetic.” 

However, while it is clear enough 
what we should have said, I was intri¬ 
gued to know how such a reference 
could get through our routine system ot 
checking; why the author wrote the 


phrase in the first place and why it did 
not register upon the person subse¬ 
quently checking his copy. 

The likely answer was revealed by 
our technical dicitonary which showed 
that the terms are not nearly as precise 
or unambiguous in their meaning as 
the correspondent would seemingly sug¬ 
gest; furthermore, there was ample 
opportunity for “exposure” to alternative 
usage, explaining why the terminology 
slipped through unnoticed. 

To begin with, under “electrostatic 
field” the dictionary says “see electric 
field”, inferring a synonym. Any doubt 
is dispelled where, under “electric field” 
it says “also called electrostatic field.” 

Not only this, it goes on to list a 
whole lot of familiar devices and 
phenonena, based on charges, every one 
of them with the prefix electrostatic, 
NOT electric. Included in these is the 
term “electrostatic deflection” relating 
to cathode-ray tubes. As far as I know 
this term still finds universal application 
but it is certainly not a “static” field. 

In fact, the pattern of usage suggests 
that the “electro” par has implied a 
generalised relationship to “electricity” 
being, as the dictionary says, a prefix 
used in the construction of compound 
terms and derived from the Greek 
“elektron,” meaning amber. 

This would leave “static” as a term 
related more to charge than to state. 

(Continued on page 126) 
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INNERBOND 


A new flame-retardant, resilient Bonded Wadding 
made from ultra-fine fibres highly efficient on sound 


■ |4 


208 LT. 


absorption—easy to handle, clean, dust free and un¬ 
breakable by vibration. NOW AT MAGRATH'S. 


CO. PTY. LTD. 


LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 
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All metal work for Instrol-Playmaster Amplifier and Tuner units are available at MAGRATH'S 


INSTROL' - HI-FI EQUIPMENT f 

BUY FROM THE FULL RANGE AT 


VICTORIAN 

STOCKISTS 


INSTROL-PLAYMASTER 
'BOOKSHELF’ SPEAKER SYSTEM 

Gives Truly Amazing Performance 


The Playmaster Bookshelf 
Unit is equally effective in 
vertical and horizontal posi¬ 
tions and can be rested on 
a shelf, on the floor, or at¬ 
tached to the wall. 


This system provides magnifi¬ 
cent bass response with clean 
well’ defined sound free from 
boxiness, comparable to im¬ 
ported units, yet selling for 
less than one third their price, 
complete. Cabinet Kits are 
finished in teak or maple. 
Complete systems, including 
Rola 5FX and MAGNOVOX 
6WR Speakers, chokes, con¬ 
densers, etc., are all available 
at Magraths. All Components 
of the complete Kit comply 
precisely to ELECTRONICS 
Australia specifications. Call 
at our showrooms and hear 
the ’Bookshelf’ System. Bring 
your own recording if you de¬ 
sire to hear one with which 
you are familiar. 


'INSTROL' Cab. 

No. 400 and 600 

A roomy cabinet designed to 
house amplifiers, record players 
and' tuners. 

'INSTROL' STEREO 
Cabinet Kits Nos. 200, 500 & 700. 

'INSTROL' DP 

8," 10” & 12" Speaker Cabinat 
Kihs 


'INSTROL' 
SLIMLINE 
I CABINET 

Designed on. DP 
principle for 
local or import¬ 
ed 8 ", 10" and 

12" speakers. 


OTHER EASY - TO - ASSEMBLE “INSTROL” CABINET KITS AT MAGRATHS 

_._ : _ : _ : _ : _ 


'INSTROL' Products are made, serviced 
and guaranteed by BROADWAY ELEC¬ 
TRONICS PTY. LTD., Broadway, N.S.W. 
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Tropospheric Scatter 

A few weeks ago, a reader threw at us the question "What is tropo¬ 
spheric scatter?" As luck would have it, we were able to extract quiie 
a practical and detailed answer from a recent publication of the Com- 
pagnie Francaise Thomson-Houston, Paris. 


HHHE answer contains rather more 
detail than is usual in these columns 
but it may be of interest to some, with¬ 
out preventing others from extracting 
the broad principles only. To repeat the 
question, but in full: 

What is tropospheric scatter and how 
does it differ from the ordinary UHF 
radio links which are in use in Aus¬ 
tralia for television and other relays? 

Microwave links are well known and 
widely used throughout the world. They 
involve a system of transmitters, recei¬ 
vers, directional aerials and terminal 
facilities, set up to provide communica¬ 
tion between major centres. The “traffic” 
handled may include telegraph, tele¬ 
phone, teleprinter, broadcasting, televi¬ 
sion, picturegram and even radar signals, 
where such need arises. 

The radio waves utilised for such 
links are usually of high frequency, e.g. 
from 100 to 15,000MC; in general, the 
greater the channel transmission capa¬ 
city required the higher must be the 
operating frequency. 

A conventional UHF link frequently 
involves, between the two terminal 
points which are to be connected, a 
number of “relay” stations, built on high 
points, each of these stations being in 
the line-of-sight of the one on either 
side—or, at least, nearly so. 

Such a system makes it possible 
either to insert and/or to extract tele¬ 
phone channels at each relay, and to 
provide easily the neighbouring areas 
with communication, using overhead 
and underground lines. 

REMOTE AREAS 

On the other hand, that advantage 
is of no interest if the relay stations 
stand in remote spots, as is often the 
case in mountainous country, where they 
must be erected on mountain tops, 
remote from townships. 

In such cases, a relay station, far 
from offering advantages, is a liability. 
An access road must be built; power 
and water must be supplied; some form 
of housing must be provided for opera¬ 
tional or maintenance staff. 

It is generally accepted that a line- 
of-sight radio link is most advantageous 
in those cases where the average dist¬ 
ance between stations on either side, e.g. 
25 to 35 miles, corresponds to the aver¬ 
age distance between large townships. 
Such is the case in Western Europe and 
the U.S. where links of the relay type 
can reach and even exceed 1,500 miles. 

If the population density, on the other 
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hand, is lower and if the more important 
towns are separated by distances of from 
50 to 200 miles, the line-of-sight radio 
link is not necessarily an optimum solu¬ 
tion to the problem. That generally 
applies to the hinterland of the main 
continents: Africa, Asia, South America, 
etc. It is again the case where water 
expanses have to be crossed or where 
valleys, separated by high mountain 
ranges, have to be linked. 

For that reason, a type of link, called 
“Over-the-horizon” radio link, has been 
under development since about 1959. 
This type of radio-electric equipment 
can transmit radio and television signals 
in the 450-600, 830-960, 2,500 and 
4,500MC bands. Its construction is 
similar to that of conventional radio 
links, but the “relays” are 250 miles 
or more apart, instead of the 30 to 40 
miles required for line-of-sight equip¬ 
ment. 

The propagation process is better 
known, nowadays, under the name “trop¬ 
ospheric scatter.” It relies upon the in¬ 
tricate phenomena of electromagnetic ra¬ 
diation diffusion — or scatter — through 
atmospheric turbulence. 

When a signal from a transmitting 
station is directed through the atmos¬ 
pheric layers (troposphere), which are 
nearest to and in contact with the earth 
and about 5 miles thick, the signal gets 
diffused in the troposphere and part of 
the energy is directed back to earth. 

This re-directed energy can be picked 
up by a second station equipped with 
appropriate receivers. Should that station 
be located in a place where the signals 
cannot be used directly (mountain tops, 
desert, etc.) the signals may be intercept¬ 
ed, amplified and ie-transmitted to a 
third station for eventual distribution. 

The received signal is normally very 
weak, diffusion losses adding to free- 
space attenuation, the mean value of 
which is from 50 to lOOdB. Moreover 
the signal is subject to several types of 
fading, notably: 

RAPID FLUCTUATION, due to vari¬ 
ations in atmospheric irregularities which 
constantly modify wave propagation 
paths. Statistical distribution of those 
fluctuations approximately follow the 
Rayleigh Law, as variation speed is 
generally smaller than 10 fadings per 
second for radio frequencies lower than 
1000MC. 

SLOW FADING, due to variations in 
the atmospheric radiation index, the 
statistical distribution of which follows 


a regular logarithmic law. Furthermore, 
such fadings are subject to seasonal and 
daily variations. Mean monthly attenua¬ 
tion reaches a maximum: 

— in winter, under temperate climates, 

— in the dry season, under sub-tropi¬ 
cal climates, 

— in the rainy season, under equatorial 
climates, 

— at the beginning of summer, under 
desertic climates. 

It is necessary to compensate the 
greater attenuation loss resulting from 
from the use of tropospheric scatter radio 
links, as opposed to line-of-sight links, 
by higher output transmissions. This is 
ensured by the use of high gain aerials, 
as well as high sensitivity receivers (in¬ 
cluding parametric amplifiers and fre¬ 
quency compression devices) and, finally, 
a diversity reception system. 

Despite this, the erection cost of a 
tropospheric scatter radio link is general¬ 
ly lower than that of a line-of-sight link 
of same length, because of the reduced 
number of intermediate stations required. 

HIGH GAIN AERIALS 

For both transmission and reception, 
the equipments are used in conjuction 
with high gain aerials of a size depending 
upon the distance to be covered in rela¬ 
tion to the attenuation to be compensat¬ 
ed. The side-lobe response is normally 
minimised to diminish the aerial noise 
temperature and the problems of inter¬ 
ference. 

Two types of aerial are in common 
use: 

(1) Paraboloids f.om 15 to 60 feet in 
diameter, with radiation sources at 
focal point, and mounted on 60 to 
100ft towers; 

(2) Square-cut paraboloids measuring up 
to 100 feet or more per side, with 
“offset” radiating sources, constructed 
on a galvanised steel frame. 
Transmitter output power varies widely 

from one application to another but 
ranges up to 75KW, obtained in some 
cases from klystrons, in others from 
more conventional triode or tetrode type 
UHF valves 

The first tropospheric scatter radio link 
equipments were designed with klystron 
amplifiers and many of these are still 
in use, outputs obtained approaching: 

— 1KW in the 450-600, 830-960, 2,500, 
4.500MC bands; 

— 10KW in the 450-600, 830-960, 2,500 
MC bands; 

— 75KW in the 830-960MC bands. 

But, up to 1,000MC, it is advisable 

to replace klystron amplifiers by UHF 
triodes and tetrodes of cortibined cera¬ 
mic/metal technique. 

Instead of a single klystron fitted once 
and for all, and giving, alone, the re¬ 
quired 30 to 40dB gain, ceramic valves 
provide a series of independent amplifier 
stages with, at wilj, outputs of 10, 100, 
1000 and 10.000W. 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE - 60-1443 


-A We have everything for the Radio Hobbyist ★ 


CRYSTAL SET 


BUILDERS 

Coils. 67- 

Diodes . 37- 

Headphones . 257- 

Tuning Conds. 16/6 

Terms .. .. 17- 


1 Trans. Amplifier for crystal 
set circuit supplied, 

only 19/6 


MODEL TP-5S 

• High sensitivity-20,000 Ohms/V DC, 
10,000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable size. 

Specifications: 

DC VOLTAGES: 

0 - 10 - 50 - 250 - 500 - 1000 V (20,000 
Ohms/V). 

AC VOLTAGES: 

0- 10-50- 250- 500- 1000 V (10,000 
Ohms/V). 

DC CURRENT: 

0-50uA, 0-5-50-500mA. 

RESISTANCE: 

0-10K, 0-100K, 0-1 Meg, 0-10 Meg. (62 
Ohms, 620 Ohms, 6.2K, 62K at centre 
Scale.) 

CAPACITANCE: 

0.000luF-0.005uF, .0005uF-luF. 
DECIBELS: 

Minus 20db to olus 36db in 2 ranges. 
DIMENSIONS:' 

3F x 5i” x 1 
WEIGHT: 15oz approx. 

Complete with internal battery, testing 
leads with prods. 

PRICE £9/-/- 

Including Sales Tax. 


JUST ARRIVED! 



available from 
2 stations 
upwards Battery 
powered 


HOMECRAFTS OFFER 

COMPLETE TRANSISTORISED 


TELEPHONES, ETC. 


Station—Miniature £4/19/6 
Station—Table Type 

from. £7/17/6 

Station — 1 Master, 

3 Out Stations . . £20/12/6 


7 Stations — 1 Master, 

6 Out Stations . . £29/12/6 
Portable Transistor Megaphone, 
operates from 6V Battery, 
3 Watts output from £9/19/6 


MODEL 200H 

20,000 Ohms per Volt DC. 10,000 Ohms per Volt AC 
SPECIFICATIONS 

DC Volt: 0-5, 0-25, 0-50, 0-250, 0-500. 0-2,500. 

AC Volt: 0-10, 0-50, 0-100, 0-500, 0-1.000. 

DC Current: 0-50. Microamps res. 0-25, 0-250 Milliamperes. 
Resistance. -0-60K Ohms, 0-6 Meg Ohms. 

Capacity: 0.01-0.3mfd (at AC 5 Volt), 0.0001 -0.0 lmfd (at AC250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1,000. 

Battery used: UM-3-1.5V, 1 piece. 

Dimensions: 3£in x 4iin x Hin. 

Complete with internal battery, testing leads and prods. 

PRICE: £5/12/6 

Including Sales Tax 


FERROCART 
SIGNAL INJECTOR 

This unit is ideal for service of Tran¬ 
sistor Radios, Valve Radios, Television 
Receivers, Amplifiers, Tuners, etc. It 
produces a signal which makes it suit¬ 
able for signal tracing in AF, IF and 
RF circuits, works off four penlite cells, 
has indicator light, measures 1 3/8 x 
1 £ x 5in and weighs only 4oz. Price 
41/, including tax, plus postage. 


SPECIAL 

2 TRANSISTOR SETS 

with Aerial, Earpiece and Batt. 

£6*19.6 


NEON TEST SCREW-DRIVERS 


110V to 380V. 5/6 ea. 

Spare Neons. 2/6 ea. 


9 VOLT POWER PACK for trans 
sets, small tape recorders etc. 
9 volts at 50M/A £5.10.0 


Crystal Ear-pieces with plug 
5/- ea. 


MULTIMETERS 


60/- Plus Postage — All Brand New 
Meter 0-1MA 1000 OHMS PER VOLT 


A.C. 

RANGES 

a—iov 

0—50V 
0—250V 
0—500V 
0—1000V 


D.C. 

RANGES 
0—50V 
0—250V 
0—500V 
0—1000V 


CURRENT 
RANGES 
0—IMA 
0—100MA 
0—500MA 


OHMS RANGE — 0-100,000 OHMS 
Supplied complete with test leads 


307 ELIZABETH ST., MELBOURNE. 60-1442 

Coll or write Now! Trade Supplied 
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-- OSCAR III IN ORBIT 

J UST as we were about to go to press news came to hand that the long- 
awaited OSCAR III had been successfully placed in orbit. First news of 
OSCAR III gave its orbits at 103 minutes and altitude 550 miles. Later 
news indicates that it is travelling somewhat faster than anticipated and, on 
its eighth orbit, it was up approximately 800 miles and orbiting once every 
103.5 minutes. 

OSCAR III is a 171 by 12 by 61 inch package weighing 301b and it 
contains three transmitters and one receiver, each unit having its own separate 
aerial. It was designed to transmit a continuous morse code “Hr' signal 
on 144.95MC and give telemetry information on temperature, battery con¬ 
dition, etc., on 144.85MC. Its main function, however, is as a relay satellite 
and to this purpose it will receive signals on 144.1MC (plus or minus 25KC) 
and retransmit these signals on 144.9MC (also plus or minus 25KC). 

When last heard from, OSCAR III was orbinting at an inclination of 70 
degrees and with an 5.8 decree creep to the west on each orbit. Information 
to hand from America indicates that, although the launch appeared to go 
according to plan, some damage may have been suffered by at least two 
of the satellite’s four antennas since the 144.95MC beacon does not appear 
to be functioning and the relay receiver on 144.1MC needs a good deal 
more signal strength to trigger it than was originally calculated. 

At the time of writing, the only Australian stations to relay through 
the satellite were VK7LZ and VK7BK but it is reported, as yet unconfiimed, 
that some stations in America had worked through the satellite to Germany, 
England and France. 

OSCAR III went into orbit at 3.49AM (Sydney time) on 10/3/65 and 
early indications of battery life show that it may keep transmitting for 6 
to 7 weeks although its designed life is only 4 weeks, The. satellite is 
powered by mercury cells supplemented by solar batteries. 

Many Australian amateur stations have reported hearing the satellite’s 
telemetery transmissions on 144.85MC at good strength and, despite the 
damage to the translator section, Sydney amateur Les Jenkins, VK2ZBJ, 
is hoping to transmit television facsimile messages to Richard Tonkin, 
VK3ATM, in Melbourne. 

Sydney amateurs wanting further information on the satellite might 
care to listen to or join the ‘OSCAR net” on 144.1MC each evening at 
8 p.m. and for those outside the Sydney area a wider coverage is provided 
on 3560KC each evening by VK2HO and VK3ATM. 


This has important advantages in 
allowing for standardised equipment 
units, simplified expansion of facilities 
and the matching of the power used in 
any situation to power required to cover 
the path. There are technical advantages 
as well. 

On the receiving side, sensitivity of a 
frequency modulation receiver is char¬ 
acterised by its noise factor and operat¬ 
ing threshold level. 

The noise factor is defined as the 
worsening of signal/noise ratio between 
input and output of receiver. Most re¬ 
ceivers use a pre-amplifier up to 1.000 
MC. Noise factors obtained under such 
conditions are as follows: 

4dB at 150MC 

6dB at 450MC 

8dB at 900MC 

Above 1,000MC pre-amplifiers are no 
longer used and the noise factor of diode 
mixers is about lOdB. 

To improve noise factor, a parametric 
amplifier is fitted to the receiver input. 
Noise factor, by means of this device, 
is brought down to the following level: 

1.8dB for 450MC 

2.0dB for 900MC 

To improve the operating threshold, 
the receiver IF pass-band is narrowed 
by means of a “frequency compression” 
system. The device in use is based upon 
a number of Thomson patents relating 
to frequency modulated wave reception. 
It enables one to lower the reception 
threshold value for 6 to lOdB according 
to the number of telephone channels 
transmitted. 

Diversity reception is commonly used 
to reduce the influence of rapid fluctua¬ 
tion losses. In double diversity systems 
the incoming signal is received simul¬ 
taneously on two aerials spaced some 
distance apart, the equipment continu¬ 
ously and automatically selecting the 
better signal. 

Quadruple diversity involves the use 
of two distinct channels on different fre¬ 
quencies received by aerials separately 
located. 

SCINTILLATION COUNTERS 

I recently saw the 
term “scintillation 
counter” applied to a 
device for detecting 
radiation. I am rea¬ 
sonably familiar with Geiger tubes 
(having read your article on the subject) 
but would like to know what a scintil¬ 
lation counter is. 

Webster’s dictionary defines scintilla¬ 
tion as “the act of emitting sparks or of 
twinkling” and a scintillation counter is 
simply a device which measures the 
small flashes of visible light given off by 
certain materials when they are struck 
by alpha or beta particles, gamma-ray 
quanta, or neutrons. 

There are a number of materials 
which will “scintillate” in the presence 
of varous forms of radiation but the 
most widely used is sodium iodide, usu¬ 
ally with a little thallium added to shift 
its fluorescence into a more usable spec¬ 
tral region. This material has the dis¬ 
advantage of being hygroscopic (absorbs 
moisture from the air) but, in practice, 
this is overcome by placing the material 
in a hermetically sealed chamber. 

The simplest form of scintillation de¬ 
tector would consist of a small tube with 
some scintillating material mounted in¬ 
side one end and a small hole and mag- 
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nifying glass at the other end. By look¬ 
ing through the hole, flashes of light 
might be seen when radiation was pre¬ 
sent. Counting the number of flashes 
per minute would give a rough indica¬ 
tion of the intensity of the radiation. 

A simple device of this nature would 
however, have manv limitations. The 
operator’s eye would have to be adapted 
to the dark before he could see 
flashes and the source of radiation held 
very close to the end of the tube con¬ 
taining the scintillating material. 

In practical equipment the scintillating 
material would be enclosed with a 
“photomultiplier” valve which would re¬ 
spond to the weak light flashes and then 
electronically amplify them into a use- 
able signal. 

The photomultiplier valve consists of 
a cathode which emits electrons when 
light strikes it, a series of “dynodes” and 
an anode. Electrons from the cathode 
ar e attracted to the first dynode, which 
is at a higher positive potential than the 
cathode. The dynodes are made of a 
material high in secondary emission — 
that is, for every electron which strikes 
them, several electrons are given off. 

Electrons from the first dynode are 
focused to strike the second dynode, 
which is again at a higher potential, and 
so on through the chain of dynodes, 
usually 10. Every dynode produces 
further multiplication of the electron 
stream until there may be as many as 
two million electrons striking the final 
anode for every one which leaves the 
cathode. 

The output of the photomultiplier 
would therefore be a seiies of pulses 
(one for each radiation particle striking 
the scintillation crystal) and with the 


amplitude of each pulse proportional to 
the light emitted from the crystal by 
each particle. 

In a practical scintillation counter the 
photomultiplier valve is followed by 
several stages of transistor amplification 
and then a simple integrating circuit and 
a meter whose reading is proportional 
to the number of pulses per second and 
the amplitude of the pulses. The meter 
reading would, in this case, be an indi¬ 
cation of the combined energy and in¬ 
tensity of the radiation. 

In more sophisticted equipment the 
pulse amplitude and pulse repetition rate 
are separated and given as separate 
readouts. 

Scintillation counters can be made 
highly sensitive by using a large block 
of scintillating material with several 
photomultiplier valves mounted near it 
and followed by very high gain ampli¬ 
fiers, and sensitive readout devices. 
Counters of this type are frequently 
used to carry out an aerial survey of 
an area of radiation. 

There are, on the other hand, minia¬ 
ture scintillation probes that are very 
useful in medical applications. These 
probes are made in the form of a long 
needle with a beta-gamma sensitive crys¬ 
tal in the tip and the smallest of them 
are designed for neurosurgical use in 
determining the depth and limit of brain 
tumours. 

Other needle probes find important 
use in the location and identificaton of 
radioactive concentrations in tissue, such 
as the thyroid, during surgery and for 
estimating radiation levels delivered to 
various body organs from therapeutic 
doses. The probes are sensitive only at 
the ends, with an equal distribution of 
sensitivity round the tip. D 
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A SHORT-WAVE 

CONVERTER 

for your radio set 

With the addition of this short-wave converter an 
ordinary broadcast receiver becomes a double-change 
superhet short-wave receiver, with a performance 
considerably better than the average dual-wave set. 
It is simple and inexpensive to construct, and would 
be an ideal project for beginners to electronics. The 
article tells how it works and explains how it is built. 


I T has been almost 10 years since we published a tunable 
short-wave converter. Of the converters described, some 
were fairly elaborate designs incorporating radio frequency 
amplifier stages and multiple frequency bands, while others 
were rather simpler, employing a converter valve only and 
covering a single band, so eliminating the need to switch 
coils. Although both types are good performers and quite 
popular, it is apparent that among beginners the less 
elaborate type proves most attractive. 

Being aware of this fact by continuing requests in our 
mail, we decided to present here a modern converter of 
the simpler type—one which will provide good short-wave 
listening for anyone already possessing a reasonable broad¬ 
cast receiver, but which is relatively easy 
to reconstruct. Dy 

A short-wave converter in its simplest JU 11 

form consists of a mixer/oscillator valve 
and associated coils, tuned to cover one of the short-wave 
bands and produce an output at some lower frequency by 
the heterodyne principle of beating with the local oscillator. 
Instead of providing the conventional mixer output intermed¬ 
iate frequency of 455KC, the converter supplies a frequency 
within the tuning range of the broadcast receiver to which it 
is connected. The output frequency is generally about 1600 
KC. 

The converted signals are fed to the terminal of the 
broadcast receiver, tuned to the above frequency (the top 
of the dial—beyond the position of radio station 2SM) and 
from then on, the receiver dial is not touched—the receiver 
can be regarded as a composite intermediate frequency chan¬ 
nel. The fact that signals are again converted by the re¬ 
ceiver (assuming it to be a superhet), this time to 455KC, 
does not upset things in any way. 

In fact, this “double conversion” can improve the overall 
performance to a worthwhile degree, mainly with regard 
to the suppression of unwanted signals commonly referred 
to as “images” or “double spotting.” 

Perhaps a few words about the “why and how” of this 
may help our beginners to get a clearer picture of things. 

So-called images are a problem common to all super- 
hets, and appear because of the fact that any one station will 
produce the required intermediate frequency when the local 
oscillator is tuned either higher or lower than the signal 
frequency by an amount equal to the intermediate frequency. 
Alternatively, stations both higher or lower than the local 
oscillator (by the IF) will generate IF signals and be heard. 

Thus, on the broadcast band where the local oscillator 
is usually placed on the high side of the desired signal, if 
we tune to a station on 600KC, we will automatically set the 
local oscillator to 1055KC (600 plus 455). But 1055 is also 
455KC lower than 1510KC, and thus any station on this latter 
frequency should have as much chance of being heard 
as one on 600KC, as far as the mixer itself is concerned. 

The reason why it may not be heard in practice is that 
the aerial tuned circuit is usually sufficiently selective to 
reject a signal so far away in frequency from the wanted 
one. It should be easy to appreciate that the difference 
between the wanted and the unwanted station will always 
be the same and equal to twice the intermediate frequency— 
thus in the case of an IF of 455KC, the unwanted “image” 
will always be 910 KC away (usually, higher than) the 
desired station. 
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Although images are nowadays not really a problem 
on the broadcast band (for the reason given above), it was 
not always so. In the earlier days of radio broadcasting 
an IF of 175KC was very popular because of the good 
overall selectivity it gave. This meant that the image fre¬ 
quency was only 350KC away and a single aerial tuned 
circuit was not sufficient to reject a strong local image 
signal. For this reason such early receivers almost in¬ 
variably employed a tuned RF stage ahead of the mixer to 
provide the necessary additional pre-selection by means of 
an additional tuned circuit. 

In later years better materials and coil design made 
possible the use of a higher intermediate frequency with 
good IF selectivity and, as can be seen, 
Davidson this was to be preferred as far as reduc¬ 

tion of image response was concerned. 
If this were the only factor, we could 
simply make our IF as high as possible and the image prob¬ 
lem would cease to be. 

Unfortunately it isn’t as easy as that. While raising the 
frequency of the IF helps the image problem, it also de¬ 
grades the performance of the IF channel itself as regards 
both sensitivity and selectivity, so that we must normally 
select a compromise figure. 

In the case of the broadcast band the present figure of 
455KC is an excellent compromise, but the short-wave bands 
present greater difficulties. With the closer grouping of 
stations on the short-wave bands we find that a 455KC IF 
of conventional type provides the bare minimum of selec- 
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Above is the rear of the converter prior to fitting into the 
metal case. At the top of the page is the unit when 
completed and ready for connection to a broadcast 
receiver . 
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tivity but, at the same time, there is 
very little pre-selection possible with one, 
or even two, tuned stages ahead of the 
mixer-converter. This is due to the low 
value of the image frequency separation 
—910KC— relative to the signal fre¬ 
quency being received, say 10MC or 
higher. 

As a result, almost any moderately 
strong signal may appear at two spots 
on the dial with the ever-present possi¬ 
bility that the image will coincide with 
the genuine signal from some other 
station, causing interference. 

Probably the simplest and best solu¬ 
tion to this problem is the double change 
superhet. In this the incoming signal is 
first converted to a relatively high IF. 
something between 2 and 5MC being 
a popular choice. This conversion con¬ 
tributes little to sensitivity, its sole pur¬ 
pose being to place the image signal as 
far from the desired signal as possible 


to allow the pre-selection stage to reject 
it. 

Having achieved this much, we then 
convert the signal again. This time to 
a frequency which favours gain and 
selectivity, as in a conventional superhet. 
and which may be anything from the 
usual 455KC down to 50KC. 

Thus we no longer have to com¬ 
promise with a single frequency, but 
choose each of the two to favour other¬ 
wise opposing requirements. In short, we 
have our cake and eat it too. (Though 
not without some additional circuit com- 
lexity.) 

And what has all this to do with our 
little converter? Simply this: If we select 
the highest possible frequency for the 
first IF (the IF which the converter itself 
produces) then we have, in effect, a 
double-change superhet and a worth¬ 
while measure of the advantages already 
described. 

Since the highest IF will be deter¬ 
mined by the broadcast receiver in use, 
it is unlikely that we will be able to 
make this much above 1600KC but this 
is still worthwhile. It will place our 
image 3.2MC away, a considerable im¬ 
provement over the .91MC (970KC) of 
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the conventional dual wave receiver. 

In addition, the mixer valve in the con¬ 
verter will contribute some amplification, 
so that the overall gain of the system 
is likely to be better than that of a con¬ 
ventional receiver, all things being equal. 
The improvement may not be stagger¬ 
ing, but it is still worthwhile. 

Thus there is no reason why anyone 
who is interested should not enjoy very 
satisfactory reception on the short-wave 
band using such a converter. Even if 
you have only made a few simple sets 
before, there is no reason why you 
should not make a success of this pro¬ 
ject, as it uses few components and is 
relatively easy to construct. 

It is housed in a standard small metal 
instrument case, as used for many of 
our previous projects. The case together 
with chassis and front panel is availably 
from most suppliers and radio parts 
stores. 


The use of a metal case is preferable, 
since it shields the converter and guards 
against “brute force” interference by 
strong local broadcast stations. However, 
a wooden case could be used if expense 
is a major consideration and it is thought 
that local station interference would not 
be a problem. The case could be lined 
with metal foil (earthed, preferably) if 
interference beomes a problem. 

The chassis accommodates all the 
necessary components, with room to 
spare for the possible addition of coils 
for a second band at a later date. Such 
an addition would also involve the use 
of a larger rotary switch. 

The components are all quite standard 
and should be readily available. They 
are listed in the parts list. The valve 
used is the miniature 6AN7, the triode 
section being used as the local oscillator 
and the hexode section as the mixer. Con¬ 
verter valves having similar character¬ 
istics to the 6AN7 would probably work 
as well, however. 

We have included a “built in” power 
supply with the converter but those 
wishing to save on cost could, in many 
cases, take the power needed from the 
receiver. The latter would depend on the 



SPEAKER 

SYSTEMS 


8" SYSTEMS 


Your choice of Column, Rectangu¬ 
lar or Slim-line Cabinets fitted 
with:— 

Goodmans Axiette 8" Speaker. 

£27.9.6 

Goodmans Twin Axiette 8" 


Speaker . £29.6.6 

Goodmans Tri Axiette 8" Speaker. 



Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 

Goodmans Axiom 10" Speaker. 

£33.5.0 

Goodmans Twin Axiom 10" 

Speaker . £35.6.0 

Goodmans Tri Axiom 10" Speaker. 

£42.2.6 


12" SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 

Goodmans Axiom 201 Speaker. 

£56.6.9 

Goodmans Axiom 301 Speaker. 

£67.17.0 

Goodmans Tri Axiom 212C 

Speaker . £67.13.3 

Goodmans Tri Axiom 612C 
Speaker ..'. £78.2.3 

Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:— 

1 Goodmans Audiom 51 Bass 
Speaker. 

1 Goodmans Midax 650 Mid 
Range Speaker. 

1 Goodmans Trebax 100 Tweeter. 

1 Goodmans X0950/5000 Cross¬ 
over. 

2 Goodmans Attenuators. 

£117.17.9 

As above, but with Goodmans 
Audiom 61 Bass Speaker. 
£131.4.0 



Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS. 
Sydney's leading High-Fidelity Specialists 



The circuit is fairly conventional except perhaps for the provision of a 
balanced aerial input. All materials used can be purchased through parts 
suppliers, many of whom are advertisers in this magazine. 
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SAVE ON THESE PRECISION LAB INSTRUMENTS BY 


Factory Assembled, Tested, Ready to Use! 




® Heath Servo Chart Recorder 
. . . Finest Value in the Industry! 

• Compares with recorders costing five times this price #True potenti- 
ometric input on all ranges (10, 25, 50, 100 and 250 mv) 9 Plug-in 
5-pin connectors for special ranges 9 Inexpensive, practical cartridge-type 
p:n 9 Pen lift © Paper tear-off guide « Rapid chart advance for easy 
positioning 9 One second balancing time for full 10in. span. 

No other chart recorder offers so many advanced design features at so 
great a saving! Chemists, physicists, medical researchers, engineers, etc., 
w.il find the Heath EUW-20A the perfect answer to their recording 
needs! The Heath EUW-20A may be used to record pressure, speed, 
temperature, strain, Ph. light radiation and many other phenomena using 
suitable transducers and is easily modified for multi-purpose applications 
as a servo system. Three 5-pin connectors enable rapid modification for 
use in new research and development problems, and a blank adapter 
chassis is available for the construction of special circuits for specific 
laboratory functions. Optional chart motors are also available at low 
cost for specific time scales required. Features include a special standby 
circuit to prolong limited-life components such as the mercury reference 
cell and chopper. The practical cartridge-type pen used makes it simple 
to obtain multi-coloured charts. Compare this recorder with any other 
. . see what an outstanding value it represents! 

SPECIFICATIONS —Chart paper: Grid width. 10 inches. Length. 120-foot 
roll. Markings. 0-100, right to left. Chart soeed: Two inches per minute 
^standard); replacement motors for special chart speeds available. Chart 
span: Five fixed ranges: 10. 25, 50, 100 and 250 mv, plus a sensitivity 
control to permit adjustment for any value from 10 to 250 mv. Also 
external position available for special plug-in ranges. Pen: Standard 
fountain pen, cartridge type. Balancing time: 0.1 second per inch, one 
second full scale (10 inches). Input circuit: Easily modified with 5-pin 
connectors. Error (includes dead zone): Less than 1 % of full scale for 
all ranges, 10 to 250 mv. Maximum source resistance: 50 K ohm. 
Reference system: Mercury cell. Reference cell life: 300 hours (aoprox.). 
Power requirements: 230 volts 50 cps AC. 50 watts. Fuse: 1 ampere 
slow-bJow. Dimensions: 13 3 4 inches wide x 83* inches high x 13 3 8 
inches deep. 


Heath Operational Amplifier System 
. . . Ideal for Research and Teaching Applications 

9 Completely self-contained with built-in power and bias supplies Q Four 
operational amplifiers plus booster amplifier o Amplifier terminals (5- 
pin) accessible on front panel • Regulated DC (plus) and DC (minus) 
power supplies 9 Many applications in measurement, computation and 
control work. 

SPECIFICATIONS-OPERATIONAL AMPLIFIERS: DC gain, open loop: 

8600 (79 plus or minus 1 db). Frequency response: 3 db down at 45 

cps, 6 db down at 100 cps. Voltage range: Minus 50V DC to plus 50V 

DC at input and output with a 50K ohm load. Output current: Minus 
1 ma to plus 1 ma with 50 K ohm load. Output Impedance: 6700 ohms. 
Phase shift: Less than 1 degree at 25 kc. Rise time: 15 microseconds 
Drift: Less than plus or minus 8 mv/day under normal conditions after 
48 hours, or more, aging period. Amplifier one only: May be switched 
for Follower or Inverter operation, also to provide plus or minus inputs. 
BOOSTER AMPLIFIER: Maximum output: Plus or minus 20 ma at plus 
or minus 50V DC. Gain: Approx, eight. Output impedance: 1400 ohms. 
Power requirements: AC Input: 230 volts, 50 cps. Filament power only: 
44 watts. Total power required: 94 watts at quiescent operating condi¬ 
tions. Fuses: Two 3 * ampere slow-blow fuses; one for the filament cir¬ 
cuits, and one for the DC plus and DC minus supplies. 

AUXILIARY POWER CONNECTOR—Location: Octal socket on rear of 
unit. Power available: Plus 300 volts at 20 ma and minus 300 volts 
at 20 ma with unit in operation. Plus 300 volts at 60 ma and minus 
300 volts at 60 ma when all amplifier tubes are removed. Balance 
resistors: Available at auxiliary connector to balance power supplies and 
adjust output voltages. GENERAL—Dimensions: 11’a inches wide and 
6 3 8 inches high x 12* a inches deep. 



307 KENT STREET, SYDNEY 29-1111 


SEND FOR FREE FOLDER for full description of 
entire Maimstadt-Enke Lab series equipment to 
your nearest WF office. 


ADELAIDE: 204 Flinders Street. 233-233. 
BRISBANE: 13 Chester Street, Fortitude 

Valley. 51-5121. 

MELBOURNE: 220 Park St., Sth. Melbourne. 
69-0151 

HOBART, LAUNCESTON: Associated Agencies 
Pty. Ltd. 

NEWCASTLE WEST: 844 Hunter St. 61-4077. 
WOLLONGONG: 140 Keira Street. 2544. 
PERTH: Tough Instrument Service Co., 993 
Hay Street. 21-9767. 

ELECTRONICS Australia, April, 1965 












































































receiver power supply being able to meet 
the modest requirements of the con¬ 
verter. 

Some 230 volts at 15 milliamps high 
tension and 6.3 volts at 0.6 amp heater 
supply would be necessary, perhaps 
obtained from the receiver via an adapter 
plug fitted between the output valve and 
its socket. 

If such an external power supply is 
used, the point to feed HT to the con¬ 
verter is at point “A” on the circuit — 
in other words, omit only the power 
transformer, the two silicon diodes and 
the two 50uF capacitors. The 1K resistor 
and 8uF capacitor should be retained 
for decoupling puurposes. 

The heater line of the receiver should 
not be earthed if it is powered from the 
receiver, as in most cases the line will 
be earthed in the receiver and additional 
earthing may result in a short circuit. 

For our power supply we have made 
use of a popular general purpose “baby” 
power transformer, using the 6.3 volt 
winding for the heater and a portion 
of the tapped high voltage winding for 



ON/OFF 

SWITCH 


OUTPUT 


EARTH A2 


I BC/SW 
SWITCH 


POWER DIODES 


aerial 

COIL 


OSCILLATOR 

coil m 

kw... 

T 0.1 uF 


j, OUTPUT . 

COUPLING 

' 


MAINS CORD 



high tension. This latter winding is 150 
volts total but we have used one end 
and a 100 volt tap for a voltage doubler 
circuit, using silicon power diodes type 
1N1763, OA210 or similar. 

The tuning capacitor is a standard 
miniature two gang type, used in many 
past projects. A larger type could be 
used but may entail some mounting 
difficulties, particularly with the type of 
dial and reduction drive we used. 

For tuning over crowded short-wave 
bands a reduction drive on the tuning 
capacitor is essential. Preferably, one 
would use one of the elaborate reduc¬ 
tion drive-and-dial assemblies used on 
professional communications receivers, 
but for a project of this type such a dial 
is virtually out of the question. It would 
not only be rather larger than our case 
would permit, but would very likely cost 
more than the rest of the converter 
components put together. 

This being the case, one is forced to 
think in terms of planetary reduction 
drives and simple dial scales. While a 
number of these are available, they are 
not without problems. Quality is some¬ 
what variable, and some types are 
plagued with stickiness, roughness and 
backlash while others are quite satisfac¬ 
tory. 

For the beginner, there is little for it 
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this procedure unless the reader is sure 
of the task and risks involved. 

The drive and dial which we selected 
for the prototype is a 10-to-l reduction 
assembly marketed under the “label” 
trademark and distributed to the trade 
houses by Messrs. Watkin Wynne. It is 
supplied as a kit, with reduction drive, 
pointer, knob, dial card and perspex 
cover panel. 

The dial is a standard type with a 
0-180 “logging” scale and provision for 
the hand calibration of up to four addi¬ 
tional scales. 

To avoid any possibility of avoidable 
backlash occurring in the tuning system, 
we coupled the reduction drive directly 
to the shaft of the tuning capacitor in¬ 
stead of via a flexible coupling. This calls 
for some care in the placement of 
mounting holes for both parts in order 
to obtain smooth operation of the drive, 
but the extra trouble is worthwhile in 
terms of tuning convenience. 

The output coupling coil or first IF 
transformer is a standard broadcast 
but to buy the best you can afford and aerial coil working back-to-front. This 


The coded photo¬ 
graph above 

should supplement 
the text in mak¬ 
ing clear the 

placement of parts 
and the wiring 

procedure . Full 
coil winding de¬ 
tails are contained 
in the diagram to 
the left . The use 
of pre-grooyed 

formers which 
govern the spac¬ 
ing of turns will 
allow the use of 

slightly differing 
gauges of wire. 


put up with the result—which may well 
be quite good. The more experienced 
constructor, on finding the performance 
of the drive somewhat less than opti¬ 
mum, may care to take it apart and sub¬ 
ject it to a sequence of de-burring, “run¬ 
ning-in,” cleaning and greasing treat¬ 
ments, but we would not recommend 


means that the original secondary is used 
as a primary winding, connected into 
the plate circuit of the 6AN7 hexode 
section. This new primary winding, 
usually marked “G” and “F,” is made to 
resonate at 1600KC by connecting a 
capacitor of 47pF across it and adjusting 
the ferrite slug. The original primary 


1 Standard small instrument ease, 
panel and chassis, 9in x 61in x 
5Jin. 

1 Power transformer — 240V prim¬ 
ary to 6.3V at 1A, 100V at 30mA 

(see text). 

1 2-gang tuning capacitor, 415pF. 

1 Planetary vernier drive, 10 to 1 
reduction. 

1 Dial scale assembly to suit. 

1 2-pole, 2 position rotary switch. 

1 Mains on/off toggle switch, panel 
mounting. 

1 Standard broadcast aerial coil. 

2 Coil formers $in, with mounting 
bases and iron dust cores. 

2 Power diodes, 400 PIV. Type 
1 N1763, OA210, 1N3194 or sim. 

1 6AN7 valve. 

1 Miniature valve socket. 


PARTS LIST 

3 Terminals; 2 red, 1 black. 


1 Coaxial socket. 

RESISTORS 

2 47K 1 watt. 

1 47K T watt. 

1 IK 1 watt. 

1 220 ohms i watt. 

CAPACITORS 

2 50uF 200W tubular electrolytic. 

1 8uF 300W tubular electrolytic. 

1 0.1 uF 400V paper or plastic. 

1 0.1 uF 200V paper or plastic. 

1 .001 uF 200V mica or plastic. 

2 47pF 200V mica or plastic. 

2 3-30pF trimmers. 

MISCELLANEOUS 

Knob; Tagstrips — 1 x 5-pin, 1x4- 
pin; Power cord and plug, 2 rubber 
grommets, enamelled wire 22 SWG, 
nuts, bolts, solder, hookup wire. 
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HIGH-PRESTIGE TAPE RECORDERS 

NOW AVAILABLE IN ALL STATES OF AUSTRALIA 



REPORT 400QS 

FOR FIELD AND STUDIO WORK 

• 4 speeds, twin track 

• Frequency response up to 20,000 cps 

• 4-way power supply 

• Stable speed in every position 

• Metal case in ever-ready leather bag 

• 12 Transistors, 5in spool 


PORTABLE 
obt. 7lbs. 


<& 


UNIVIBSAL 5000 

FOR BUSINESS AND EDUCATION 

• Full dictating and transcribing 
outfit 

• Automatic rewind and playback 

• Automatic and manual level 
control 

• 3 speeds, twin track 

• Frequency response up to 
15,000 cps 

• 10 Transistors, 6in spool 







DESIGNED FOR A V.I.P/S OFFICE 


ROYAL STEREO 

FOR THE CONNOISSEUR 

• 3 magnetic heads 

• 4 amplifiers, 2 speakers 

• 2 professional VU-meters 

• 4 speeds, 4 tracks 

• 20 transistors, 7in spool 

• II functions, including multi¬ 
play 

• Built in slide-projector control 


Full range of accessories available 
Users' references guarantee performance 

- STATE DISTRIBUTORS : - 

N.S.W. : ATRAM PTY. LTD., 5 McLaren Street, NORTH SYDNEY, N.S.W. 
Telephones: 92-4177 (4 lines) 

N.S.W.: TOMLIN'S RADIO, 528A Liverpool Road, SOUTH STRATHF1ELD, N.S.W. 
Telephone: 642-4215. 

VIC.: ATRAM PTY. LTD., 28 Wellington Street, ST. KILDA, VICTORIA 

Telephones: 51-4466: 51-4577. 

S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD., 140 Gawler Place, 

ADELAIDE, SOUTH AUSTRALIA. Telephones: 8-7171 (II lines). 
W.A.: MUSGROVE'S LTD., 223 Murray Street, PERTH, W.A. 

Telephones: 21-6611 (8 lines). 

Q'LD.: A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, Q'LD. 

Telephone: 31-3081 (10 lines) 


STEREO PERFECTION 



winding, usually marked “E” and “A” 
(or “P” and “B”) will function as a 
secondary winding to provide a “link 
coupling” to the broadcast receiver. In 
this way quite a good impedance match 
is obtained between the two units. 

A feature of the aerial input circuit 
is the provision for either balanced or 
unbalanced aerial feeders. The former 
method has an advantage in that the 
feed line does not form part of the signal 
pick-up system, thus reducing consider¬ 
ably the amount of local man-made noise 
arriving at the aerial terminals. Noise 
currents induced in the two halves of 
a balanced aerial also tend to cancel one 
another in the aerial coil, again reducing 
noise pickup. 

Incidentally, the aerial system which 
we have in mind for use with the con¬ 
verter is the “Twin-Doublet” aerial des¬ 
cribed in last month’s issue, on page 51. 
This consists of two dipoles connected 
so as to provide an antenna which is 
broadly resonant over the general short¬ 
wave bands. 

BALANCED INPUT 

To provide for balanced input we have 
simply wired the normally earthed end 
of the aerial coil primary winding to a 
third terminal on the front panel. This 
additional terminal is designated “A2” 
while the normal terminal is designated 
“Al”. The earth terminal provided will 
allow for the use of the usual unbalanced 
inverted-L aerial system simply by con¬ 
necting terminals A2 and E together 
with a wire link. 

Further examination of the circuit will 
show the switching circuit which we 
have employed to allow a simple change¬ 
over from broadcast to short-wave. The 
aerial is left permanently connected to 
the converter and when shortwave is 
not required the broadcast set is fed 
from the bottom of the short-wave aerial 
coil. The small amount of inductance 
added by the short-wave aerial coil is 
negligible at broadcast frequencies. 

In the short-wave position, the switch 
removes the short circuit from the out¬ 
put coupling coil and connects the ap¬ 
propriate ends of this coil and the short¬ 
wave aerial coil to earth and the aerial 
input terminal respectively. 

The aerial and oscillator coils are 
wound on commonly-available iin 
diameter plastic grooved formers, fitted 
with mounting bases and iron dust cores 
adjustable by means of threaded brass 
rods. The formers are mounted below 
the chassis and will need to be shortened 
by l/8in to clear the bottom of the 
case. 

In order to make things as simple as 
possible we have selected winding wire 
which should be easily obtained. In any 
case, the spacing of the turns is deter¬ 
mined by the grooving of the formers, 
making the exact gauge of wire non- 
critical. 

Enamel covered copper wire of ap¬ 
proximately 22 SWG was used for both 
the primary and secondary of both coils. 
A layer of thin plastic insulating tape 
over the secondary (larger winding) will 
allow the primary winding to be inter¬ 
wound between turns of the secondary 
without any fear of breakdown through 
the enamel. 

However, there is no reason why other 
types of wire should not be used, either 
enamelled, silk and cotton covered or 
bare, provided that at least one winding 
is insulated. The secondary windings are 
wound first, with the primaries wound 
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over them after the layer of insulating 
tape is added. 

The design of the coils and the value 
of the padder capacitor (0.00 luF) are 
such that good tracking is obtained when 
using 1600Kc as the first IF. Our aim 
has been to provide coverage of the 6 
to 19 megacycles band (50 to 16 meters). 

Looking at the underchassis photo¬ 
graph, the left-hand side of the chassis 
accommodates the power supply with the 
mains input terminating on three tags 
of a four-tag tagstrip at the bottom of 
the photograph. The remaining tag 
anchors the common pigtails of the two 
50uF capacitors while the other ends of 
these terminate, along with the rectifier 
diodes and 7K decoupling resistor and 
8uF capacitor, on a five-lug tagstrip at 
the top. 

Along the top of the photograph from 
left to right will be seen the mains 
on/off switch, the coaxial output socket, 
the three input terminals and the broad¬ 
cast/short-wave switch. 

The valve,socket is positioned in the 
lower right-hand corner with the gap 
in the pins orientated in the direction 
indicated by the arrow. The output 
coupling transformer is positioned to the 
lower centre of the chassis with the pins 
of the tuned winding nearest the valve 
socket. 

The aerial coil is positioned nearest 
the aerial terminals, while the oscillator 
coil is close to the valve socket. The 
respective sections of the tuning capaci¬ 
tor are also in similar relation, in that 
the aerial section is towards the input 
terminals and the oscillator section is 
towards the valve. 

Between the coils, valve sockets and 
switch, a stout gauge enamel covered 
wire has been used where possible to 
reduce the possibility of mechanical in¬ 
stability. 

The coil winding diagram views the 
coils from the rear left hand corner of 
the chassis and if the coil leads are made 
to fall out as shown, they can be 
soldered into circuit without difficulty. 

The components about the valve 
socket can be wired directly between the 
appropriate circuit points. The under- 
chassis photograph should be used as a 
guide when wiring them in. 

CONNECTED UP 

When the wiring is complete the con¬ 
verter can be connected to the broad¬ 
cast receiver via a short length of shield¬ 
ed cable for a trial run. It will help 
if a service oscillator is available to 
establish the correct tuning range, al¬ 
though it is by no means essential. In 
any case, it is a good idea to start align¬ 
ment with both iron dust cores set about 
half way into the coils and the trimmers 
in their mid position. 

Because the converter is intended to 
fit into a metal case, all alignment must 
be carried out with either a metal plate 
across the bottom of the chassis or with 
the chassis on top of the case in order 
to simulate the effect of placing the unit 
within the case. 

Tune the broadcast receiver to 
approximately 1600KC, choosing a spot 
where there are no strong signals ap¬ 
parent, for otherwise there is a risk of 
these mixing with the wanted signals. 
Now tune over the short-wave band until 
a strong signal is heard, or produce a 
signal with a service oscillator, then 
adjust the slug in the output coupling 
coil until maximum signal is obtained. 

It should be possible to obtain a 
double peak in signal, one as the slug 
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SHURE CARTRIDGES HAVE BEEN ACCLAIMED 
AS THE BEST VALUE IN THE WORLD! 



THE POPULARITY OF SHURE CARTRIDGES 
HAS INCREASED THROUGHOUT THE WORLD! 


BIG SALES LOWER PRODUCTION COSTS! 


THIS MEANS A NEW LOW PRICE TO YOU! 



Shire M44-5, 15 degree track¬ 

ing angle Tracking Pressure 3 A 
to I'/j grams. Reduced to .£ 13 
also available M44-7 stereo- 
L.P. Cartridge £ 13 and Shure 
M44C 3 to 5 gram tracking 
pressure £ 13. 



Shure M55E, purity of sound. 
Tracking angle 15 deg., force 
Va to M/2 grams. Elliptical stylus, 
£ 24/9/. 



>hure V.I5 Stereo dynetic cart- 
•idge. Bi-radial elliptical stylus 
snd 15 deg. tracking angle. 
£ 44/8/6. 



342 KENT ST., SYDNEY. 29-6731 • 44 WARREN ST., THE VALLEY BRIS. 26-754. 
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Now tape your own 
programme in stereo 
without costly equipment 

Link the amazing new pre-amplifier to a Brenell 
Tape Deck (Mark 5 Senes 2) and add full stereo 
recording facilities to your stereo amplifying equipment. 





i 


Produced for the tape recording connoisseur, the Brenell Mark 
5 Series 2 Tape Deck, with its skilful design and top-flight 
engineering, is simple and reliable. Just two switches control 
Record, Playback, Wind and Rewind and a pause mechanism, 
plus a special switch for super-imposing, makes editing 
easy and allows second-time recording without erasure. 
Invaluable for recording speech with music or for 
adding a musical background. The Deck is supplied 
fitted with either l or £ track stereo Erase and 
Record/Playback heads. 




nn ( -fei'i miy * \ -jjpt v ' , 


SurtftpVon.r Jio* Prt 
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Precision built and simplicity itself to operate, the pre-amplifier 
is designed for use with the Brenell Deck or quarter and half 
track stereo decks. It incorporates Ferroxcube Oscillator, 
4-speed Equalisation, Signal Level Meters and Gain Con¬ 
trols. Instantly it adds full stereophonic recording 
facilities to your existing stereo equipment. 


If as yet you are not the proud owner of a trouble-free Brenell Deck, you may use 
these pre-amplifiers with whatever Tape Deck you own at present. Also available, is 
a comprehensive range of Brenell Mono and Stereo Tape Recorders. 

Sole Distributors: RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-5057 
ADELAIDE: Newton McLaren Ltd., Leigh Street. 51-0111 
Mall the coupon below to your nearest RCA dealer for brochures of all models. 


NAME 


Please send me a detailed brochure on: 

□ Deck & Stereo 

.'•. Pre-amplifier 

ADDRESS □ STEREO RECORDERS 

. □ MONO RECORDERS 

.... 1 . Tick as required 
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moves into the winding and another as 
it moves out the other side. If a single 
peak occurs then the coil may not be 
peaking and the 47pF parallel capacitor 
will need to be increased. If no peak 
is apparent then it could be necessary 
to decrease this value. The above value 
should suit most makes of coils. 

Next tune in a signal near (but not at) 
the low frequency end of the band (say 
7 or 8MC) and adjust the aerial coil 
slug for a peak. If a peak cannot be 
found it may be necessary to reset the 
oscillator slug slightly, re-tune the 
signal, and then try the aerial slug 
again. 

A similar procedure is adopted near 
the high frequency end (say 17MC), 
except that the aerial trimmer is peaked 
at this point. If a peak cannot be found, 
then the oscillator trimmer may have to 
be reset slightly. 

Re-check the coil peaking near the 
low end, the trimmer peaking near the 
high end and the unit should be very 
close to alignment. Numerous short¬ 
wave stations should then be audible at 
various places on the band, depending 
on conditions. 

Although you many find that you can 
receive many stations on a makeshift 
aerial, results will always be better if the 
aerial is away‘ from power cables, etc., 
where there is always some electrical 
interference. A noise reducing aerial 
system as mentioned earlier may be 
employed with considerable benefit. 

Finally, the chassis can be screwed 
into the metal case and a check made 
that calibration has not been altered. 
The converter will then be complete and 
ready for many hours of pleasant “DX” 
or long-distance reception. 

For the benefit of those who have had 
little short-wave listening experience, 
the band covered by the converter 
covers a number of interesting com¬ 
munication bands. Two amateur bands 
are included (the “40 Metre” band, 
from 7.00-7.1 SMC, and the “20 Meter” 
band, from 14.00-14.35MC) and these 
often make interesting listening. Other 
bands included are the 41 Metre 
(7.1-7.3MC), 31 Metre (9.5-9.7MC), 25 
Metre (11.7-11.9MC), 19 Metre 15.1- 
15.4MC) and 16 Metre (17.7-17.9MC) 
international bands. 

For details as to particulars of station 
frequencies and the best listening time 
for various countries, readers are re¬ 
ferred to Art Cushen’s monthly columns 
and to the “World Time Chart” on page 
56 of last month’s issue. n 

1964 TV RECEIVER 
— VERTICAL OUTPUT 

I T was recently brought to our atten¬ 
tion that the type 50502A vertical 
output transformer used in the 1964 TV 
Receiver is designated “TV07,” not 
“TV06” as shown on the main circuit 
diagram of December, 1964. We draw 
this to the attention of readers in case 
the misprint has caused confusion. 
Transformer type TV07/50502A is the 
correct transformer to use in the circuit. 

We would also draw the attention of 
readers to the item in the Trade Review 
columns regarding Selectronic Compon¬ 
ents, who are able to supply complete 
kits of IF coils and traps for the re¬ 
ceiver. We understand that these are 
also available from R.C.S. Radio Pty. 
Ltd., of 651 Forest Road, Bexley, 
N.s.W. a 
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ly for measurement and recording. 

Typical of these are the electronic re¬ 
corders which keep a precise count of the 
gallons of oil in a refinery, the quarts of 
milk processed in dairy machines, the 
sensitive gauges which measure the exact 
amount of flour in tall storage bins, and 
countless other such functions. 

Finally, there is a large group of elec¬ 
tronics equipment used in industry for 
communication of all kinds, often in 
conjunction with equipment in the cate¬ 
gories just mentioned. 

For example, we may mention such 
applications as industrial closed circuit 
TV systems, which permit one man in 
an operating position to keep careful 
watch, simultaneously, over many 
gauges widely separated in a factory; 
telemetering systems which convey data 
over considerable distances for control, 
co-ordination and recording purposes; 
and the familiar industrial public ad¬ 
dress and music systems, special inter¬ 
coms and portable, pocket-sized com¬ 
municators for large warehouses. 

Other examples in the communica¬ 
tions category include alarm systems of 
all types and porportions. and for all 
kinds of purposes, from keeping out in¬ 
truders to warning of fire, flooding, 
overheating and the presence of danger¬ 
ous gases. 

Industrial electronics, viewed in all 
its facets, is truly an enormous and 
rapidly expanding field, with plenty 
of job opportunities, particularly for 
those who will take the trouble to 
learn the basic fundamentals of the 
field. 

Because industrial electronic equip¬ 
ment most frequently forms only part 
of a factory plant, it is not uncommon 
to find that personnel responsible for the 
maintainance of the mechanical or elec¬ 
trical portions of the plant will frequent- 


CHAPTER 20: Industrial electronics defined. 

Examples of electronics in industry. Job opportunities in 
industrial electronics. Photoelectric systems and devices. Induction 
heating. Dielectric heating. Microwave cooking. 

Timing sports events. Pressure transducers. Strain gauges. 

Other electronic gauges. 


4 N article on industrial electronics 
might logically begin by defining 
its subject; one might ask “what is indus¬ 
trial electronics, as distinct from other 
kinds of electronics, and what does the 
classification include?” 

The first part of this question is not 
easy to answer, for it requires that we 
draw a hard line between one branch 
of electronics and all the others. 

At one stage, industrial electronics 
was simply defined as “that field dealing 
with the noncommunication use of 
electronics.” Nowdays, however, two- 
way radio and closed circuit TV have 
become generally accepted in industrial 
applications, thus making inappropriate 
this early definition. 

Similarly, industrial electronics was 
once regarded as the area of applied 
electronics dealing primarily with the 
control of motors, generators, and other 
“heavy” equipment. Today, however, the 
field includes a multitude of applications 
involving sensitive, high precision instru¬ 
ments for measurement and control. 

DEFINITIONS 

In actual fact, the boundaries of in¬ 
dustrial electronics cannot be precisely 
defined but we can give a general 
definition by saying that “any electronic 
devices which comprise a regular part 
of industrial processes can be considered 
as constituting industrial electronics.” 

Industrial electronics therefore in¬ 
cludes: (1) those applications where 
electronics is a major ingredient in the 
process; (2) those in which electronic 
devices serve to control a process by 
measurement and feedback techniques; 
and (3) where electronics is involved 
primarily in recording data about the 
process. 

In this last paragraph we have auto¬ 
matically started answering the second 
half of our question, namely “What is 
included?” 

We have mentioned processes in in¬ 
dustry where electronics is an essential, 
functional part of the program. Some 
excellent examples of this are dielectric 
heating (heat applied to insulating 
materials), induction heating (heat 
applied to conducting materials) and 
microwave cooking or curing, which is 
related to both but mostly to the former. 

Also in this category would be any 
process using electrolysis to separate 
constituents of a solution, plating done 
by purely electronic means without the 
conventional plating “bath” and, as 
another extreme, a printing process 
called xerography in which the letters 
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are deposited on the paper electronically 
by charged particles on a surface. 

In the held of control we find 
industrial electronics employed in such 
diverse tasks as directing the operations 
of a large oil refinery, through to the 
simple photoelectric safety control on 
a punchpress which protects the 
operator’s hands from the crushing force 
of the machine. 

In the measurement field we find 
many industrial processes guided in ac¬ 
cordance with precise data obtained 
electronically from transducers which 
measure pressure, position, density, 
speed, weight, temperature, size, humid¬ 
ity, radiation, flow, vibration and strain. 

In this category we find equipment to 
detect pinholes in large sheets of steel, 
or very tiny particles of metal in boxes 
of baby food; counters which count 
every jelly bean sealed in a colourfully 
printed celophane wrapper; automatic 
testers which accept or reject vacuum 
tubes, transistors, capacitors and resist¬ 
ors according to predetermined toler¬ 
ances; radiation detectors which auto¬ 
matically warn of danger when the 
radioactivity level in a process becomes 
unsafe and, on the other hand, gauges 
for registering the level of liquid in 
tanks which use radioactivity as their 
active element. 

In the examples given in the previous 
paragraph, measurements may well be 
tied in with a control system but there 
are other situations 
in which industrial 
electronic instru¬ 
ments are used pure- 


/ ndustrial elec¬ 
tronics plays its 
part in a delicate 
assembly oper¬ 
ation in a con¬ 
trolled environ¬ 
ment room. An in¬ 
dustrial TV cam¬ 
era watches the 
assembly through 
the eyepiece of a 
microscope, the 
magnified picture 
being portrayed on 
the screen of a 
television monitor 
receiver. High ac¬ 
curacy can be 
realised with a 
minimum of eye 
fatigue. (Photo by 
courtesy of IBM 
Aust. Pty. Ltd.) 
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ly be given the added responsibility of servicing the in¬ 
dustrial electronic equipment. 

Where the equipment is basically simple, these men 
might have little difficulty in maintaining it in operation but, 
for more complicated equipment, such as an induction heat¬ 
ing plant, a specialised knowledge is required. 

In such a case there would be no substitute for a formal 
training in industrial electronics to be added to their existing 
knowledge. Probably the best way to obtain this knowledge 
would be through the special courses in industrial electronics 
offered by technical colleges or a recognised correspondence 
school. Employers will often sponsor this extra training in 
one way or another. 

On the other hand those who are about to embark 
on a career and feel that electronics might be a suitable 
field might give a thought to entering the world of industrial 
electronics. This can be a very reward¬ 
ing field, both financially and in job in¬ 
terest, and there is no doubt of the job 
opportunities for suitably trained men. 

yocational guidance officers in the 
major training centres should be able to 
offer guidance in regard to job opportu¬ 
nities and courses available. 

Although it is not possible, in an 
article of this nature, to give even brief 
details of all the equipment which might 
logically be classified as “industrial 
electronics” we can, nevertheless, outline 
certain typical equipment. By doing so 
we may perhaps aid our reader in gain¬ 
ing a better understanding of the field. 

One of the common applications of 
industrial electronics is the photoelec¬ 
tric control of equipment. These devices 
can be simple or complex^ depending on 
need, but industry will generally choose 
only those circuits .which have very high 
reliability and which, for preference, 
will “fail safe” if they have to fail. A 
man’s life or limb may well depend on 
their proper functioning. 

An example of this is in the afore¬ 
mentioned punch-press safety control. 

One method of protecting a press opera¬ 
tor is to use a mechanical safety guard 
which must be raised to insert parts in 
the press and then lowered (excluding 
the operator’s limbs from the working 
area) before the press can be actuated. 

The guard mechanically operates a 
switch which is usually wired in series 
with the foot-pedal control of the press. 

Raising and lowering this guard takes 
time and effort on the operator’s part 
and the system is often subject to abuse. 

Operators on bonus rates frequently 
“jam” the safety switch so that the press 
can be operated with the guard up, thus 
increasing their operating speed and, of 
course, their bonus rates. 
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Figure 2: Another example of photo¬ 
electric techniques. A device, as il¬ 
lustrated above, can be used to limit 
the quantity of liquid or granular 
solid in a container, by reacting to 
the amount of light passing between 
the ends of the lucitc rods. 

Typical materials used are germanium, 
silicon and cadmium sulphide. The latter 
has the widest range since it can respond 
to a wide range of radiation, from infra¬ 
red up to X-rays. Some of these cells 
will pass sufficient current to permit 
direct operation of a relay but, in indus¬ 
trial electronics, they are mostly used 
to operate a control valve (or transistor) 
and a relay in the manner °£ PE 
cell. 


PHOTOELECTRIC CONTROL 

Industrial electronics can replace this 
cumbersome mechanical guard with a 
protective system based on the photo- 
emissive or photoconductive cell. 

The photoemissive cell consists of a 
glass envelope, vacuum or gas filled, 
and containing a cathode and an anode. 
The cathode is constructed from a 
material, usually caesium sulphide, 
which emits electrons when a light beam 
impinges on it, and these electrons are 
attracted to the high positive voltage 
applied to the anode. 

Most PE cells will not pass sufficient 
current to operate a relay directly so 
that, in practice, they are used to vary 
the bias on the grid of a thyratron 
valve which, in turn, is used to operate 
a control relay. 

The photoconductive cells are made 
from certain semiconductor materials 
which drastically change their resistance 
when the element is exposed to light. 


'‘FOOLPROOF" SYSTEM 

To provide a safety guard, the cell 
would be fed from a multiple path light 
beam so arranged that, while ever a 
solid object (e.g. the operator's arm) is 
interrupting the beam, the safety relay, 
and therefore the press, could not be 
actuated. 

This system is acceptable to operators 
because it removes the cumbersome, 
mechanical safety guard and is parti¬ 
cularly acceptable by management 
because it is virtually foolproof. In use, 
it allows a press to be run at a faster 
rate, thus increasing its output. 

By way of example, a time study 
of a typical press operation showed that 
by removing the mechanical safety guard 
and substituting an electronic guard the 
output of the press was increased by 
over 20,000 parts per year, representing 
that number of extra operations. 

Then, too, photoelectric systems are 
often used to guard the press itself 
against injury. 

In many fast press operations there 
is an ever present risk of a part sticking 
on the die so that the next part is placed 
over the top of it and the press comes 
down on two parts. When this happens 
the die may be shattered or, even worse, 
the whole frame of the press may be 
fractured. 

To guard against this a photoelectric 


Figure 7; The brightness of two sur¬ 
faces can be compared, using a cir¬ 
cuit arrangement such as this. In 
practice, the system might be powered 
from the mains rather than from bat¬ 
teries, while modern semiconductor 
counterparts might be preferred to 
the photoelectric cells and valve, as 
depicted. 

cell and light beam may be placed so 
that as each finished part leaves the die 
and drops into the work bin it breaks 
the beam and “re-arms” the press ready 
to punch the next part. 

It can readily be appreciated that 
there are many other applications for 
photoelectric control of the type just 
mentioned in industrial processes, not 
forgetting the “blood brother” of this 
control which is often encountered as a 
door warning in shops, restaurants, 
garages, etc. Similarly, phototubes oper¬ 
ated by daylight are used to turn on, 
automatically, plant and road lighting. 

An interesting and unusual use of 
photoelectric circuits is in the com¬ 
parison of brightness of reflectance of 
colours. The circuit of figure 1 is typical 
of those used for this purpose. 

With this circuit objects of the same 
brightness are placed in front of each 
of the photocells and the earth point 
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on the 45-volt battery is adjusted so 
that the meter reads centre zero. If we 
now place a standard object in front 
of photocell (a) and a test object in 
front of photocell (b), the meter will 
give us a reading of brightness difference 
between the two objects. 

If need be, optical filters can be added 
to make the system selective in regard 
to colour values. 

Further, the meter can be replaced 
with sensitive relays which are wired 
to operate other circuits when actuated 
by plus or minus differences in bright¬ 
ness level. The system can thus be used 
to accept or reject products by match¬ 
ing them with a standard. 

A common application of this is the 
inspection of fruit for colour, and if 
colour or ripeness is an indication of 
grade, the fruit may be sorted into cate¬ 
gories by two or more circuits, func¬ 
tioning in sequence. 

Another interesting application of 
photocells is in flame-failure safeguards 
on furnaces. For this purpose the photo¬ 
cell (usually water jacketed to prevent 
overheating of the unit) looks through 


from the lamp able to reach the photo¬ 
cell only by passing through the two 
lucite probes and across the gap between 
them. 

In use, this unit is mounted on a bin 
wall at the level to be sensed and con¬ 
nected to a relay which is actuated when 
the level in the bin reaches or exceeds 
this level. Relay action can be used to 
provide a visual indication or to initiate 
either a filling or emptying operation, 
depending on whether the unit is 
mounted at the minimum or maximum 
level. 

In cases where 
photoelectric control 
with a light beam is 
required over greater 
distances, use is often 
made of “modulated” 
light. 

This is achieved by 
chopping the beam at a 
rate of several hundred 
times per second with 
a motor driven disc 
having a series of 
equally spaced holes in 


Note particularly the utter simplicity 
of this circuit including the lack of 
filtering or smoothing on the DC plate 
supply. In communications we could not 
tolerate 50 cycle modulation of the 
generated RF, but in heating, it is of 
no concern. This latter accounts, by the 
way, for the raw sounding signal these 
plants will produce in your broadcast 
or shortwave receiver if you are unlucky 
enough to suffer interference from such 
a source. 

In an induction heater the work coil, 
or in some cases the final tank coil of 
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Figure 4: Modern induction heaters are more akin to valve type transmitters, 
except that they are often supplied from AC or rectified AC, as shown, the 
heavy mains modulation being of no special consequence. 


a hole in the furnace wall. In the event 
of flame loss, the circuitry operated by 
the photocell shuts off the fuel supply 
to the furnace to prevent a dangerous 
accumulation of unignited fuel. 

The design of these units is rather 
cunning in that they will respond only 
to the flickering light of the flame and 
will ignore non-flickering light such as 
is produced by radiant parts in the 
furnace or the furnace walls themselves. 

In most of these devices the circuitry 
contains a further safeguard in the form 
of a time delay mechanism which will 
not allow the fuel to be turned back 
on until a period of time has passed, 
sufficient to purge the combustion 
chamber of all unburnt gases. Most 
systems feature a warning light and bell 
which operate in the event of a flame 
failure. 

Before passing on to other types of 
industrial electronic equipment, we might 
mention one further common usage of 
photoelectric cells. This application is 
in level of liquids or small solids in 
bins, vats, etc. The diagram of figure 2 
will serve to illustrate the principle of 
this application. 

This diagram shows a photocell and 
a lamp in a small box, separated from 
each other by a compartment down the 
middle of the box, and with the light 


it. The photocell is fed into an amplifier 
with tuned circuits which will only 
respond to the frequency of the chopped 
or “modulated” light. This system also 
has the advantage of being relatively- 
insensitive to daylight illumination and 
other extraneous light. 

Induction heating is now well estab¬ 
lished as a modern industrial electronics 
process, but it is interesting to find that 
it was known in the early 1800s and 
was an established process shortly after 
the turn of this century. In other words, 
this kind of industrial electronics has 
been with us for several decades. 

The earliest of these induction heaters 
used a circuit similar to that shown in 
figure 3. It consists of a power trans¬ 
former, a spark gap and a tuned circuit, 
of which the “work coil” forms the 
inductor. This type of unit produces 
short bursts of high frequency damped 
oscillations and generators of this type 
have been made to supply up to several 
hundred kilowatts of RF energy. 

Many of these old spark type indust¬ 
rial electronic heaters are still in use, 
but modern heaters make use of 
thermionic valves, usually in a simple 
tuned-plate-tuned-grid oscillator circuit 
with the work coil being part of the 
plate tank coil. The basic circuit of such 
a generator is shown in figure 4. 


Figure 3: An early type of RF in¬ 
duction heater, derived from spark 
transmitter techniques. The "work 
coil" must be made physically large 
enough to contain the item to be 
heated, while the RF power level at 
which the device operates must be 
sufficient to raise it to the desired 
temperature. 

the RF amplifier, is made large enough 
to surround the part to be treated. When 
a metal part is placed in this coil it 
is subjected to intense, changing mag¬ 
netic fields and these produce circulating 
or “eddy” currents within the metal, the 
metal becoming hot in the process. 

At lower frequencies this heating is 
substantially uniform throughout the 
conductor but, as the frequency is in¬ 
creased, the material tends to heat more 
rapidly on the outside than on the in¬ 
side. 

This effect can be used to control the 
depth of induction heating and, in fact, 
with the right kind of equipment, it is 
possible to do what could never be done 
with a flame applied to the surface of 
a metal object — that is to accurately 
control the depth of surface hardening. 

By specially shaping the work coil in 
an induction heater, it is possible to heat 
a piece of work to many different tem¬ 
peratures over and inside its mass sim¬ 
ultaneously. It is not difficult to see the 
obvious advantages of this. 

Also induction heating at higher fre¬ 
quencies, since it does not depend on 
natural magnetic properties in the metal 
itself, can be applied to any metal and, 
in fact, to any conductor. Thus glass, 
which is normally considered an insula¬ 
tor, becomes conducting when heated to 
600 degrees F and may then be further 
heated by induction methods. 

An induction heater is so rapid in 
operation that the equipment is readily 
adapted to conveyer-belt operation and, 
because of the uniform heating capa¬ 
bilities and the fact that induction heat¬ 
ing is virtually pushbutton control, high- 
quality results can be obtained by rela¬ 
tively unskilled operators. 

Closely allied to induction heating, 
but with significant differences, is di¬ 
electric heating. 

In induction heating the part to be 
heated is placed within the turns of a 
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Nmman * *x 2" HI - FLUX SPEAKER 


. . . allows close proximity 
to picture tube for front 
of cabinet sound! 



LOUDSPEAKER: . 50274 / 62LB//5 

RESONANCE: . 180 CPS 

RESPONSE: . 160-8,000 CPS 

VOICE COIL IMPEDANCE: 15 OHMS (STANDARD) 
POWER HANDLING ABILITY (PEAK): 2 WATTS 

TOTAL GAP FLUX: . 1!.000 LINES 

AIR GAP FLUX DENSITY: . 7,500 GAUSS 

BAFFLE OPENING: . I Vs" x 5%" 

MOUNTING HOLE CENTRES: . I Vs" x 4W 

MAXIMUM DEPTH: . /%" 


MSP Speakers use FERRITE or ALNICO magnet 
systems, whichever is best suited to the application 
intended. FERRITE where smaller front-to-back dimen¬ 
sions are important. ALNICO where close proximity to 
other magnetic influences such as picture tubes, ferrite 
aerials, gram-motors is essential. MSP Hi-Flux Speakers 
are carefully tailored to each requirement 

Recent releases include :— 5" X 3" 

8" x 4" 

2" curvilinear tweeter 


Also special 9" x 6" and 7" x 5" FERRITE magnet 
speakers for car radio applications. 


Ask vour Distributor for information on the MSP Hi-Flux range—or write to 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST., SYDNEY 2 0233 

MELBOURNE, PERTH, HOBART & LAUNCESTON—Amalgamated Wireless (Australasia) Limited; 
BRISBANE—Chandlers Ltd.; ADELAIDE—Newton McLaren Ltd. 
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ALTERS CONSIDERABLY 

Dielectric heaters are mostly operated 
in the 27MC region, a band specially 
set aside for their use. Since the material 
being heated forms part of the dielectric 
of the tuning capacitor of the generator 
and the dielectric constant of the 
material alters as the material heats, it 
stands to reason that the frequency of 
the generator will alter, sometimes quite 
considerably. 

In some of the better type, modern 
industrial heaters the frequency of 
operation is controlled by a crystal 
oscillator which drives the final power 
amplifier that is actually doing the heat¬ 
ing job. The source of those raw sound¬ 
ing signals which often drift across the 
higher communications frequencies can 
usually be traced to a dielectric heater 
which is not crystal controlled. 

Dielectric generators come in all 
shapes and sizes, from small machines 
used to seal plastic bags through to 
"king size” equipment designed for 
laminating sheets of wood or plastic. 
The development of this heating process 
is more recent than induction heating 
and more and more uses are being found 
for it every day. 

One of the most recent developments 
in industrial heating is microwave or 
"radar” cooking and, included in this 


Electronics in sport. At the Crystal Palace Recreation Centre in England, 
electronic equipment starts and times races to split-second accuracy and stops 
a swimmer who fails to touch on a turn. 


article, is a photograph of a "Radarange” 
which is now available in this country. 
Housewives may be interested to learn 
that a domestic version of this rang© 
will soon be available at a price which 
will, reputedly, be competitive with con¬ 
temporary ovens of more conventional 
heating methods. 

A microwave cooker usually consists 
of a magnetron which develops con¬ 
siderable RF power at approximately 
2,400MC and this is fed into an oven 
through a waveguide which has a rotat¬ 
ing vane in front of it. The rotating 
vane ensures that the microwave energy 
is evenly distributed throughout the 
oven. 

The cooking potential of microwaves 
was accidently discovered by Dr P. L. 
Spencer, of the American Raytheon 
Company. While testing some 
magnetrons for radar applications, Dr 


being responsible for the food heating 
and the plate remaining cool in the 
oven. 

Whatever the cause, however, it is 
obvious that microwave cooking is here 
to stay and that it must eventually pro¬ 
duce some big changes in professional 
and domestic kcithens. And, more to 
the point of this article, it is obvious 
that this rapidly growing field must pro¬ 
duce demands for technicians who can 
understand and service the new equip¬ 
ment. 

Although a microwave oven can cook 
a complete meal in less than 20 seconds, 
its greatest application is not the actual 
cooking, but in the "reconstituting” of 
food cooked by conventional means. 
Numerous studies have been conducted 
on such things as moisture, palatability, 
vitamin content and loss from evapora¬ 
tion and drippings and all indicate that. 


work coil which is coupled to the plate 
tank of the power oscillator. Induction 
heating works by inducing eddy currents 
within the part under treatment so the 
part must be an electrical conductor, 
e.g. metals. 

Dielectric heating, on the other hand, 
is used to treat non-conducting materials 
or, in other words, substances normally 
regarded as electrical insulators. With 
dielectric heating the capacitor in paral¬ 
lel with the plate tank coil of the power 
oscillator is made large enough so that 
the part to be treated may be placed 
within its plates. 

When a nonconductor is placed in a 
powerful dielectric field (as exists be¬ 
tween the capacitor plates in an indus¬ 
trial heater) the electrons of the material 
are alternately attracted and repelled by 
the changing flux of the field and this 
produces a distortion of the orbital 
paths of the electrons around their par¬ 
ent nuclei. 

DIELECTRIC HEATING 

There is a considerable mechanical 
energy involved in this distortion of the 
electron path and this mechanical energy 
is converted to heat energy. 

This, somewhat simplified is the 
principle of dielectric heating. Because 
the heating originates at the atomic level 
it is uniform without the material and, 
depending on the strength of the field, 
can be extremely rapid. It follows also 
that, the more often we distort the elec¬ 
tron orbit, the greater will be the amount 
of heat generated; thus frequency is im¬ 
portant. 

As a matter of fact, dielectric heating 
is ineffectual at low frequencies and 
very high frequencies must be used. 
There is a practical limit to the fre¬ 
quencies used for dielectric heating, but 
the limit is imposed by the equipment, 
not by the principle. This kind of RF 
will cook any material which is non¬ 
conducting, even hot dogs and steak, but 
since steak is not entirely non-conduct¬ 
ing some other principles are involved 
and this will be discussed later when we 
get around to microwave cooking. 


A modern microwave heating oven by 
Raytheon, marketed in Australia by 
Hawker de Havilland Pty. Ltd. It can 
raise pre-cooked, frozen foods to serv¬ 
ing temperature in about 20 seconds, 
without causing the loss of texture 
and flavour familiar with other 
methods. 


Spencer felt a chocolate melt in his 
pocket and was prompted to investigate. 

It was discovered that microwaves 
striking objects reacted in three ways. 
Metal objects gave almost' total reflec¬ 
tion of the microwaves, and this is the 
principle on which radar equipment is 
based. Good insulators, such as ceramic, 
glass, paper, etc., were "neutral” with 
the microwaves passing right through 
them without effect. Food and substances 
containing moisture absorbed the micro- 
wave energy and became hot, rapidly, 
uniformly, and in very much the same 
manner as a dielectric heater effects 
non-conducting materials. 

There is, at the moment, some lack 
of agreement on the exact manner in 
which microwaves heat foodstuffs. Some 
authorities claim that it is a combination 
of induction and dielectric heating, with 
the induction process working on those 
portions of the food which are con¬ 
ductors and the dielectric method heat¬ 
ing those portions of the food, such as 
fats, which are insulators. 

Other authorities feel that some sort 
of "resonance” in the foodstuffs may 
be the factor responsible for the heating 
but, for ourselves, we are inclined to 
believe that it is dielectric heating with 
the big difference in dielectric constants 
(at the frequency involved) between the 
food and the plate on which it is placed 
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100 PRINTED CIRCUITS 


Crder by Mail Cheque, Postal Note or 
Money Order direct to R.C.S. (add post) 


PTY. LID., 651 FOREST ROAD, BEXLEY, N.S.W. LW3491 • LW5385 


PRINTED CIRCUITS 


Part 

No. 


558 

Amp. Audio Transports 



6 and 7 

25/- 

559 

RF Section Transporta 6 

25/- 

562 

RF Section Transporta 7 

25/- 

567 

RF Stage 3 Gang Transporta 7 25/- 

568 

TV Video Strip R. and H. 

25/- 

577 

University Converta 62/IC 

25/- 

569 

Audio and RF Transporta 4 

25/- 

578 

Basic- Converter 6I/9C 

25/- 

580 

Car Radio 

37/6 

586 

Preamplifier 61/IIP 

25/- 

587 

Preamplifier 61/1IPI 

25/- 

591 

30 W.P.A. Amplifier 

35/- 

599 

Mullard 3/3 Stereo, each 

25/- 

606 

Mullard 10/10 Stereo/ pr. 

65/- 

6C7 

Mullard Preamp. 

30/- 

608 

Mullard WB Tuner 

30/- 


Sales Tax included — We can supply 
any R.H. Printed circuits. 


NEW AUDIO AMPLIFIER 

4 transistors. 

’2 or 1 watt. 

Small size; cab¬ 
inet 3" x 2" x 
1 plastic. Suit¬ 
able crystal P.l 
up. intercom., 
microphone rad¬ 
io. etc. (9 volt) 


Do it yourself kit 665, 99/ (Post 1/) 


From your drawings . . . price 3/- each 5 square 
inch, larger sizes add 2d for each extra square inch. 
Set up charge £5 on first 100 only. Drilling plating 
and coding .... price on application. 


Convert 

versity 


U- 

to receive Uni¬ 
on 1750 Kc. 


I Transistor, I Diode. 

No. 582—Do-lt-YOURSELF Kit of Part* 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.i. 


0*. R.C.S. 

Iwrnce! C0MplETE 

Qm/ry do \] 

MNsmcno/// 

*r- ¥0UIISElF 

*0^, KITS 

• First time in Australia • It's fun, it's guaran¬ 

teed to save £s ft Build arty of these in one even¬ 
ing ft ' Compactly designed, fully engineered 
ft Comparable to the finest commercial sets 

• Beautiful cabinet, high impact plastic ft Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and parts interchangeable 
ft Minimum of tools required ft New simple 
adjustment technique ft No technical knowledge 

• No expensive test equipment • Everything fits. 
1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 640 anci 642.) 


PERSONAL TRANSISTOR 


IMPROVED 30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware, £6/0/0. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 


COILS & IF'S 455Kc 


No. 


17/- 

F Mullard 18/- 


Part No. 

175 S/T IF 
177 D/T IF 
179 S/T IF 
249c aer/rod 
253 aer/car 
223 Osc. 

119 IF valve 


16 /- 
17 /- 
16 /- 
£ I 
17 /- 
15 /- 
17 /- 


for details and price list. 


UNIVERSITY 

CONVERTER 

plastic cabinet 
6’* x Vh" x V/ 7 " d. 
No. 668C, £5/19/-. 

No. 668D, on app. 


Do-it-yours< 
Wired and 


NEW BATTERY SAVER KIT 

6 or 9v. Plastic case l'h ”L x 2'/ 2 ”W x I»/ 2 ‘'H. Replaces 
battery in your transistor radio. Operates from the 
power. Maximum 80 milliamps. No. 657. £2/19/. Post I/. 



fyon gtut Influence Others 
With Your Thinking! 


Try it some time. Concentrate intently upon another 
person seated in a room with you, without his noticing 
it. Observe him gradually become restless and finally 
turn and look in your direction. Simple—yet it is a 
positive demonstration that thought generates a mental 
energy* which can be projected from your mind to the 
consciousness of another. Do you realize how much 
of your success and happiness in life depends upon 
your influencing others? Is it not important to you 
to have others understand your point of view—to be 
receptive to your proposals? 

How many times have you wished there were some 
way you could impress another favourably— get 
across to him or her your ideas? That thoughts 
can be transmitted, received and understood by others 
is now scientifically demonstrable. The tales of mirac¬ 


ulous accomplishments of mind by the ancients are 
now known to be fact—not fable. The method 
whereby these things can be intentionally, not acciden¬ 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power. 

The Rosicrucians (not a religious organization) in¬ 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will shoiv you how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 
copy of the fascinating sealed free book, “The Mastery 
of Life,” which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 

Address: Scribe ABM 

The ROSICRUCIANS 

I .WIOKC ) 

54 Customs St.. AUC KLAND. N.Z. 


Scribe ABM 

t The Rosicrucians (AMORC) g 

54 Customs St., AUCKLAND, N.Z. 

I Kindly send me a free copy of the book, “The Mastery of 
Life.” I am interested in learning how I may receive ; n- 
structions about the full use of my natural powers. 

Name . 

Address ... 

I_ ——__ _ _ _ J 
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apart from the speed of the cooking 
time, the conventional method is still 
the best way to cook food. 

In a restaurant or hospital, however, 
food may be prepared (by conventional 
means) during slack or off-peak periods 
and then frozen and stored until there 
is a demand for it. It can then be 
reheated in seconds by the microwave 
oven and with no loss of food value or 
ftavour. 

Such an operation spreads the work 
load over the whole day. This results in 
a more efficient use of labour, and the 
more rapid service permits a quicker 
turnover of customers. 

A rather off-beat example of the new 
fields which industrial electronics are in¬ 
vading is shown in our illustration of a 
new automatic starting and timing mech¬ 
anism for competitive swimming events. 

SPORTS TIMING 

This equipment is installed at the 
racing pool of the new Crystal Palace 
National Recreation Centre in London. 
Timing is initiated at the instant an 
audible signal is given from inside the 
starting blocks so that swimmers receive 
the signal simultaneously. At the same 
time the starting block is made to vib¬ 
rate so that even the time delay of the 
sound reaching the competitors’ ears is 
eliminated. 

Rubber enclosed pads on the waterline 
at both ends of the pool contain con¬ 
tacts to register that the swimmer has 
reached one end or the other, and signals 
from these pads can be interlocked with 
the starting blocks for relay races. 

The timing equipment in this setup 
is based around a 1MC crystal standard 
and this is coupled to automatic readout 
equipment which gives times, order of 
finish and any disqualifications. In the 
event of a disqualification a signal is 
automatically given to recall the swim¬ 
mers and drop the disqualification rope 
into the pool. 

Much of industrial electronics is 
associated with the measurements of 
physical phenomena occurring during 
the operation of an industrial process. 
Factors such as heat, pressure, vibration, 
strain, etc., must be converted from a 
physical factor into an electrical signal 
and, to accomplish this, a device known 
as a “transducer” is used. 

Although these devices range from 
simple to highly sophisticated types, they 
all operate on well known physical prin¬ 
ciples. To conclude this section of our 


ACCENT ON INDUSTRIAL 
ELECTRONICS 

As if to emphasise the rising accent on 
industrial electronics, the latest issue of 
•‘Miniwatt Digest'’ from Philips Australia 
devotes its three major articles to the sub¬ 
ject: 

EMERGENCY DIESEL ALTERNATOR CON¬ 
TROL—An automatic electronic system. 

PRECISE TEMPERATURE CONTROL USING 
A THYRYSTOR—An application to medical 
equipment. 

DIGITAL CONTROL OF SUGAR SAMPLING 
-—An application of Norbits in rural 
Industry. 

The latest issue of "Milliard Outlook," 
Australian Edition, features: 

A PHOTOSENS IT VE RELAY — For more 
sophisticated applications in industry. 

THE A, B, C OF STATIC SWITCHING — 
Electronics does away with moving mechanical 
parts. 

From the latest Issue of •'Radiotronlcs 

SPEED CONTROL OF SERIES MOTORS 
WITH SCR's — The use of silicon controlled 
rectifiers now becoming available in Australia. 


course we might examine a few typical 
transducers with a view to finding out 
how they work and how they are used. 

Many industrial processes use pres¬ 
sure in some phase, whether this is 
liquid, gas, steam or simply air. Pro¬ 
bably the earliest forms of pressure 
transducers are based on the simple 
Bourdon tube (a spirally wound tube 
which tries to unwind itself when we 
increase the pressure inside it) and the 
familiar aneroid barometer, which is 
a simple chamber having one wall in 
the form of a bellows which expands 
outwards when the pressure in the cham¬ 
ber increases. 

In their simplest form these devices 
might mechanically operate a pointer 
which directly reads pressure but if the 
pointer is replaced with a potentiometer 
having a DC voltage applied to the ends, 
the wiping arm of the potentiometer will 
give a varying DC potential propor¬ 
tional to the motions of the chamber or 
tube. 

This DC potential may be used to 
operate a moving coil or digital volt¬ 
meter for direct readout of pressure. The 



Our illustration shows the basically 
simple form a " bonded" strain gauge 
might take. In many applications , 
these gauges are often considered 
expendable. 

advantage of this type of transducer over 
the purely mechanical form of instru¬ 
ment is that its output, being in the 
form of an electrical signal, may be 
conveniently monitored at a point re¬ 
mote from the transducer. 

It has the additional advantage that 
its electrical output may be v ised to 
operate, usually through a valve ampli¬ 
fier, relays which control the industrial 
processes associated with the pressure 
being monitored. 

Another very common form of pres¬ 
sure transducer makes use of rochelle 
salts or ceramic crystals. These materials 
exhibit “piezoelectric” propei ties, that is 
to say, they will produce electrical 
signals when acted upon by a mechanical 
force and, conversely, they will be mech¬ 
anically deformed when subjected to an 
electrical signal. It is the former property 
which is used in the case of a pressure 
transducer. 

Piezoelectric transducers usually con¬ 
sist of a small chamber with a dia¬ 
phragm at one end which is mechanic¬ 
ally fixed to the crystal, the crystal it¬ 
self being fixed to the walls of the cham¬ 
ber. For use in instrumentation circuits 
ceramic materials, such as barium titan- 
ate, are generally preferred to the 
natural crystaline substances because 
they are not as susceptible to changes 
in temperature and humidity. They offer 
high output, excellent frequency response, 
practically no phase shift, and small 


compact construction. 

In industry there are many instances 
where a measure of the thickening, 
bending or twisting of a metal bar may 
be required. A typical example of this 
would be the testing of an aircraft frame 
where the whole structure would be sub¬ 
jected to stresses, perhaps far in excess 
of those it might normally encounter, 
and a measure of the strain at various 
positions on the frame would be required. 

For this purpose a “bonded strain 
gauge” of the type illustrated in figure 5 
would be used. Of all the transducers 
used in industry, this is probably the 
simplest and yet it is most effective in 
terms of what it can reveal. 

It consists, essentially, of some 
extremely fine wire which is formed into 
a “grid” shape and then cemented to a 
thin piece of insulating material. In use, 
this whole unit is cemented to the struc¬ 
tural member on which it is desired to 
measure strain. 

When the member to which the gauge 
is attached deforms even slightly, the 
wire in the grid will be slightly elon¬ 
gated and, if we add together all the 
bits of lengthening of all the sections 
in the grid, it amounts to quite a sub¬ 
stantial total lengthening of the wire 
in the grid. 

Since the resistance of the wire is pro¬ 
portional to its length and to its cross 
section, a slight elongation of the 
member can change the resistance of 
such a fine wire by quite a measurable 
amount. 

STRAIN GAUGES 

Strain gauges of this type are usually 
placed in one leg of a bridge circuit 
which is fed with audio voltage so that 
the signal output is easy to separate 
from the noise and amplify in a tuned 
amplifier. 

In a typical airframe testing several 
hundred of these gauges might be 
cemented to strategic points on the frame 
and their output recorded on suitable 
instruments as the frame undergoes 
stress testing. 

Transducers that employ a change in 
capacitance to indicate some mechanical 
function are commonly employed in 
industrial instrumentation. 

A typical example of this is in the 
measurement of deviations from true 
centre (runout) on the shaft of a rotating 
device. For this purpose a small metal 
plate would be placed near the rotating 
shaft and the plate and shaft connected 
as a capacitor across the coil in an 
oscillator set to run at around 15MC. 

Any deviation in the spacing between 
plate and shaft would result in a change 
of the oscillator frequency and, with the 
use of a suitable demodulator circuit, 
this FM signal can be converted into 
an anolog output voltage. 

Probes of this type can indicate differ¬ 
ences of a few microinches and, since 
they have excellent frequency response, 
they are most useful in dynamic tests 
of the type mentioned. They can also 
be used, with suitable modifications of 
the probe, in static tests, usually in the 
form of an “electronic micrometer.” 

There are, it will be realised, many 
other forms of transducers used in 
industrial electronics which space will 
not permit us to list. For those with a 
further interest in the subject, we would 
suggest obtaining one of the better books 
on the subject or perhaps a course at 
one of the technical colleges or recog¬ 
nised correspondence schools. E3 
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TRANSFORMERS 

for IVERY PROJECT 


Project 

Power Transformer 

Output Transformer 

MULLARD 2 STEREO 2 

PT1884 

PT2062 

(80mA Full Wave Rectifier) 

(80mA Voltage Doubler) 


OT2558 

(Two reqd.) 

MULLARD 5 STEREO 7 

PT1896 

PT2065 

PT2066 

(150mA F.W.) 

(150mA V.D.) 

(190mA V.D. with tuner) 



*OT4005 

(Two 

reqd.) 

MULLARD 5/10 Pentodes High or Low Loading 

PT2073 

PT2063 

PT1890 

PT1894 

(60mA F.W. Low Loading) 

(80mA V.D. High Loading) 

(100mA F.W. Low Loading & Tuner) 
(125mA F.W. High Loading & Tuner) 

*OT401 2 



MULLARD 5/10 Uitralinear 

PT2063 

PT2064 

(80mA V.D.) 

(125mA V.D. & Tuner) 



*OT4007 
*OT4013 

(43% 

(20% 

taps) 

taps) 

MULLARD 10 STEREO 10 with printed circuit boards 

PT1932 

(175mA F.W.) 



♦OT4020 

(Two 

reqd.) 

MULLARD 20 WATT AMP. 

PT1783 

(180mA F.W.) 

Z3043 

Choke 

♦OT4014 



MINIWATT TWIN 10 

PT2066 

(190mA V.D.) 



*OT4018 

(Two 

reqd.) 

R.T.V. & H. UNIT PLAYMASTER No. 1 

PT2063 

(80mA V.D.) 



OT2558 

(Two 

reqd.) 

R.T.V. & H. UNIT PLAYMASTER No. 2 

PT5324 

(150mA V.D. Horix. Mtg.) 

Z3090 

Choke 

*OT4005 

(Two 

reqd.) 


PT2065 

(150mA V.D. Vert. Mtg.) 






R.T.V. & H. UNIT PLAYMASTER No. 3 

PT2063 

(80mA V.D.) 



OT2624 

(Two 

reqd.) 

R.T.V. & H. UNIT PLAYMASTER No. 4 

PT5324 

(150mA V.D. Horix. Mtg.) 

Z3090 

Choke 

*OT4005 

(Two 

reqd.) 

R.T.V. & H. PLAYMASTER 101 

PT2066 

(190mA V.D.) 



OT2628 

(Two 

reqd.) 

R.T.V. & H. PLAYMASTER GUITAR AMPLIFIER/102 

PT2064 

(125mA V.D.) 

Z3090 

Choke 

OT2628 



R.T.V.&H. P’MASTER 2 CHANNEL GUITAR AMP./103 

PT2064 

(125mA V.D.) 

Z3090 

Choke 

OT2628 

(Two 

reqd.) 

R.T.V. & H. PLAYMASTER TUNER/AMPLIFIER/106 

PT5324 

(150mA V.D. Horix. Mtg.) 

Z3090 

Choke 

*OT4005 

(Two 

reqd.) 

R.T.V. & H. PLAYMASTER TUNER/AMPLIFIER/107 

PT5324 

(150mA V.D. Horix. Mtg.) 

Z3090 

Choke 

OT2624 

(Two 

reqd.) 

R.T.V. & H. 35 WATT P.A. AMP. 

PT1937 

(200mA F.W.) 



OT2634 



R.T.V. & H. 5 VALVE STEREOGRAM 

PT2067 

(100mA V.D.) 



OT2624 

(Two 

reqd.) 

35 WATT GUITAR AMP. 





OT2747 



55 WATT GUITAR AMP. 





OT2748 



R.T.V. & H. PROTECTED BATTERY CHARGER 

PT2215 







R.T.V. & H. 2 VALVE STEREO AMP. 

PT1993 




E7/15 (Two reqd.) 

R.T.V. & H. 2 VALVE MANTEL RECEIVER 

PT1993 




E7/15 






Output Transformers marked thus (*) have Grain Oriented Silicon Steel Cores. 


OTHER POPULAR CIRCUITS INCLUDE: 


March 1961 

April 1961 

October 1961 
December 1961 
Septem. 1962 
February 1964 


Sweep Generator 
Unit Program Source 
Tuning Fork Frequency Standard 
4 Channel Audio Mixer 

Light Beam Relay \ . 

Handyman Record Player/ 


All use 
PT1992. 


PT2150. 


April 

February 

May 

Septem. 

March 


1960 

1961 

1961 

1962 

1963 


Wide band Audio Oscillator 
4 Band Convertor 
Narrow Band Sweep Generator 
Noised Distortion and Millivoltmeter 
X'tal Locked Convertor 


All use 
PT1993. 



Latest 1964 Specifications and Price Lists at your local stockist 

A & R TRANSFORMERS PTY. LTD. 

THE TRANSFORMER PEOPLE’, 46 LEXTON RD., BOX HILL. 

PHONE 89 0238. P.O.r&OX 170 


SYDNEY: 

WATKIN WYNNE PTY. LTD., 
21 FALCON ST., 
CROWS NEST 


BRISBANE: 

A. E. HARROLD PTY. LTD. 
123 CHARLOTTE ST. 


HOBART: 

HOMECRAFTS (TAS.) P/L., 
199 COLLINS ST. 


ADELAIDE: 

SCOTT THOMPSON LTD., 
17 QUEEN ST. 


PERTH: 

A. J. WYLE PTY. LTD., 
935 HAY ST. 
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Quality Tests For Recording Tape 

This article casts interesting light on the testing procedures which are 
adopted by a major manufacturer to ensure uniform high quality in 
magnetic recording tape. It is based on a paper by 0. P. Humfield and 
R.D. Browning, of the RCA Record Division, Indianapolis, U.S.A. 


M AGNETIC TAPE finds many ap¬ 
plications in home, industry, educa¬ 
tion and government. Most of these 
centre around computer machine opera¬ 
tion, instrumentation recording, and 
audio recording. 

General-purpose audio tapes probably 
have the least-critical magnetic and 
physical specifications because of the 
subjective nature of the recording. Here, 
the importance of individual bits of in¬ 
formation is minimised, though profes¬ 
sional groups normally require that audio 
duplicate within close tolerances the sen¬ 
sitivity, output level, distortion, and bias 
requirements of particular reference 
tapes. They must also meet the physical 
property tests, as outlined later in this 
article. 

The same remarks apply, though some¬ 
times with somewhat greater emphasis, 
to tapes required for instrumentation. 

COMPUTER STANDARDS 

For computer use, tapes must have 
completely uniform surfaces free from 
pinholes and nodules or bumps. These 
defects invariably result in errors during 
recording and read-out. The oxide sur¬ 
face must not abraid away during tape 
usage. The oxide coating must withstand 
temperatures well above 100 deg. F. 
without the surface becoming soft or 
sticky. The magnetic pigment must be 
well dispersed in the lacquer binder to 
permit magnetic recording at high pack¬ 
ing densities. 

Tape tensile strength and elongation 
properties must pass certain minimum 
and maximum values to assure rugged¬ 
ness of performance at high tape speeds. 

Width and thickness tolerances must 
be carefully measured and closely con¬ 
trolled in order to meet the mechanical 
and magnetic limitations of any given 
computer machine design. 

To ensure that RCA tape products 
meet all necessary requirements, the com¬ 
pany operates a test centre at Indiana¬ 
polis where tape is subjected to a full 
range of magnetic and physical tests. 

The test centre is in a specially design¬ 
ed white room which is maintained at 
50 per cent relative humidity and 70 deg. 
F. 

In cooperation with RCA Electronic 
Data Processing, test stations were built 
using the same type of transport upon 
which the tape would ultimately be used. 
An automatic test program was incor¬ 
porated using a read-after-write head 
assembly to check for dropouts, noise 
errors, and skew. Each tape tester also 
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checks for the presence of begin tape and 
end tape markers, and indicates the total 
length of tape on a reel. 

Computer Tape Testing: The tape is 
first threaded on the tape transport. The 
programming device then records a signal 
simultaneously on all tracks at a pulse¬ 
packing density at least 25 per cent 
above that ultimately used in computer 
operations. All recorded tracks are read 
out while writing and must reproduce 
each bit at an amplitude at least double 
that required to register in a computer 
tape station logic. 

If any recorded bit fails to produce 
the necessary output voltage, it is auto¬ 
matically reread to determine whether it 
is a transient or permanent error. Tape 
surface defects, such as pinholes, 
nodules, and dirt produce a loss in signal. 
The machine is designed to stop with the 
defect positioned so that it can be exam¬ 
ined and repaired if possible. 

Perfect tapes are not being produced 
by manufacturers today, hence all tapes 
ultimately used must be repaired. A 
nodule or a piece of lint or dirt stuck 
to the tape surface can be removed by 
a light wipe with a special tool. If the 
defect is repaired properly the machine 



Typical hysteresis curve for magnetic 
recording tape. From such a display, 
it is possible to judge coercivity, 
retentivity and loop squareness. 


will pass this point on retest and con¬ 
tinue testing. 

After the drop-out test, the tape is 
then subjected to a noise test during re¬ 
wind. For computer tape, noise refers 
to any spurious voltage pulse generated 
by a flux change while running a D.C. 
saturated tape over the reproduce head. 
Any noise pulse due to loss of tape-to- 
head contact or lack of oxide on the 
tape which is greater than 10 per cent 
of the average signal amplitude is cause 
for rejection of, the tape. A pinhole is 
an example of a defect which may gen¬ 
erate such a noise pulse. 

Equipment maintenance is very im¬ 
portant to reliability in testing, so all 
test stations are calibrated each shift 
and more thorough preventive mainten¬ 
ance checks are made on a weekly and 
monthly schedule. 

WEAR. TESTS 

Wear characterists are determined on 
a statistical sampling basis on wear test 
simulators. These simulators are mech¬ 
anical duplicates of a computer trans¬ 
port. In the short-length wear or abra¬ 
sion-resistance test a tape is recorded 
with 20 discrete messages, each approxi¬ 
mately one inch long, with a 0.5-inch 
gap. The transport is then pro¬ 
grammed to read in both directions with 
the pressure roller impact occuring in 
the message area. A tape must run for 
at least 5,000 passes in each direction 
without the loss of a bit of informa¬ 
tion. 

For the oxide rub-off test, the tape is 
written continuously throughout its en¬ 
tire length and then programmed to read 
back and forth, checking for read errors. 
An acceptable tape must make 12 passes 
over the heads without error or evidence 
of coating build-up on the heads or 
guides. 

Quality is further assured by environ¬ 
mental testing to observe the effect of 
humidity and elevated temperatures 
upon coating adhesion layer to layer 
adhesion and cupping. Such tests com¬ 
press years of service into a few short 
test hours. Finally, measurements are 
made on overall tape length, width, ten¬ 
sile strength and coating opacity to 
assure perfect mechanical operation on 
the machines. 

Audio Tape Testing. A pictorial re¬ 
presentation of the quality tests on audio 


PROCESS 

OPERATION 


TYPE OF 
TEST 



PHYSICAL 


This block schematic illustrates various major steps in the production of 
magnetic recording tape, and the tests and controls involved at each stage. 
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PRICE 
155 gns. 


introducing the 

TRUVOX 90 


Clinically professional in every line . Crisply precise 
in operation. Full and faithful in reproducing sound 
. . . this sums up the new Series 90 — the finest 
yet from TRUVOX. 


ILLUSTRATED: 

PD.97 2-track stereo tape unit 
PD.99 4-track stereo tape unit 


ALL THESE FEATURES: 

“PIANO KEY” OPERATION CATHODE FOLLOWER OUTPUT RECORDING LEVEL V.U. 

METERS 3 SPEEDS HUB-LOCK REEL CARRIERS : 4-DIGIT COUNTER : AUTO. 

STOP : WILL OPERATE ALSO IN UPRIGHT POSITION MIXING FACILITIES : SPECIAL 

CUE CONTROL : TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 7*4 I.P.S. 30-20,000 C.P.S. 

± 4 DB; 3% I P S. 40-12,000 C.P.S. ± 4 DB: 1% I.P.S. 60-8,000 C.P.S. ± 3 DB. 
OTHER MODELS INCLUDE: COMPLETE TAPE RECORDERS, 2 OR 4-TRACK, R92 OR R94. 

MONAURAL TAPE UNITS, 2 or 4-TRACK, PD93 OR PD95. 

DECKS ONLY, 2 OR 4-TRACK, D92, D94, D97, D99. 

CAN BE SEEN AND DEMONSTRATED — STEREO CENTRE. 161 EXHIBITION ST., MELBOURNE 

Guaranteed and Serviced by the Australian Distributors: 

BROWN & WATSON ELECTRONICS PTY. LTD. 

281 LATROBE 3T., MELBOURNE. PHONE 67 8025 
139 TRAFALGAR ST., ANNADALE 1023 HAY ST., PERTH NORTH TER. HOUSE 
N.S.W. PHONE 68 4441 _ PHONE 21 4621 _ ST. PETERS, S.A. 


LOOK AT MSI . . . 


' 

Stereo Tuner 


SPECIAL OFFERS FOR APRIL 






msammt 


mamm 


These famous models of world's best stereo 
amplifiers and stereo tuners combined are 
available at True Fidelity, Melbourne. New 
shipment has just arrived. The high standard 
and quality of these products are reviewed 
in "Hi-Fi News,” July, 1964, "Audio And 
Record Review,” October. 1964, "The 

Gramophone.” October. 1964. Prices of 
these units are most competitive. For 
further information write to TRUE FIDEL.- 
| | 1TY. MELBOURNE. 

imiitiiiiiiitiiiiiiiiimiiiiiiiiitiiiiiiiiiitiimiittiiiiiiiiitntiiiuiiiuiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiimiimiiitiiiiiiiiiiiitiHiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiim^ 


1 Pioneer 161 stereo tuner/amplifier: dual § 
1010 turntable; ADC 770 cartridge: 2 I 
Wharfedale 10" twincone RS'DD Golden | 
loudspeakers. 

Normal price, £168. 

OUR PRICE. 


£109 


•y Dual 1009 turntable; Empire 108 cart- 
ridge; 2 Goodmans TwinAxiom 10" 
speakers; TruVox stereo SA 100 
amplifier. 

Normal price, £234. 

OUR PRICE. 


£170 


Orpheus Silcx turntable; Ortofon SM-G § 


cartridge. 

Normal price, 
OUR PRICE . 


£67/8/.' 


£ 46 / 10 /- 


4 PE stereo amplifier 10 watt per channel: 

NordMede LB 20 speakers complete 
in cabinets 30-18.000 s/per second; Dual 
1010 hi-fi turntable. 

Normal price, £190. 

OUR PRICE. 


£140 


Armstrong 220 amplifier 225 pre-amp. 222 
intergrated amp. 227-226 integrated stereo 
amp. and tuners. Complete range in stock. 




5 Leak Stereo 30 fully transistorics 

stereo amplifier or Leak Varislopc with 
tone arm with ADC 660 cartridge: PE 34 
turntable. 2 Goodmans full frequency 

range speakers. “S’®! 

Normal price. £240. B f 5% 

OUR PRICE ** a * ** 


6 Pioneer SM-B 161 stereo amplifier with 
AM/AM/SW tuners: Labcraft 605 turn¬ 
table; All-balance tone arm with ADC 
stereo diamond cartridge; 2 Wharfedale 8” 
RS/DD loudspeakers £99 (with 10” sneak¬ 
ers. £104). If you would prefer 
Labcraft 573 turntable with cera¬ 
mic cartridge and diamond stylus. 
itiiiimiMiiiiiiiiiiiiiTiiiimimimiiiiiiiiiitiiiiiiiiiiiiiiiiiii 


£85 


R.M.S. (True Fidelity) are sole Australian 
distributors for Armstrong Audio Equipment 
England. We have full range of Armstrong 
amplifiers. These are the world's best stereo 
equipment. Made in England. 


r mic carinuLtc anu uutmonu myius. — z 

itiiiiiiittiiiiiiiiiiimtiiittiitiiiiiiiiiiiiitiiiiimiiiiiitiitimiiiimiiiiiiMiiiiiiiiuiiiJiiiiiiiimtiiiiiiftiiiiiiimtimiiiiiiim 

We will care-pack and freight anywhere. If the goods you require are 
not listed write for our prices—you’ll be delighted! 

R.M.S. are famous for selling the best quality equipment, and indisput¬ 
ably the cheapest in Australia. 


Recorded Music Salon 


C. PINCZEWSK! 


23 COLLINS STREET, 
MELBOURNE 
Telephone 63-6257 
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tape is shown in the block schematic dia¬ 
gram. Oxide slurry is drawn from 
each mixing machine and coated on a 
miniature coating device in the Control 
Laboratory before being released for 
production use. 

This pre-production test tape is placed 
in a 1,000-oersted, 60-cycle magnetic 
field and the resulting hysteresis loop, 
projected on an oscilloscope, indicates 
the magnetic characterists of the coat¬ 
ing as illustrated. From this loop, meas¬ 
urements are made of the coercivity, 
retentivity and loop squareness or degree 
of orientation of the magnetic particles 
in the coating. 

General-purpose audio tapes normally 
have an intrinsic coercivity of about 250 
oersteds, a retentivity of approximately 
900 gauss, and a squareness of about 
0 . 8 . 

Subsequent production coatings are 
checked on the same hysteresis loop 
tracer by testing short lengths of tape 
slip from the web as it emerges from 
the drying ovens. 

As production slitting progresses, 
sample reels are tested for sensitivity, 
output, long and short wavelength 
response, bias, distortion, noise, print- 
through and output at various distortion 
levels. A custom-built test station en¬ 
ables technicians to perform all these 
tests rapidly so that any deviation from 
standards is detected immediately and 
only high quality tape will pass on to 
the visual inspection and packaging op¬ 
eration. 

PHYSICAL TESTS 

Exhaustive physical and environ¬ 
mental tests, requiring up to 24 hours 
in some cases, are performed in the 
Physical Test Laboratory. These tests 
are described in detail in the following 
paragraphs. 

Visual Examination. Tape surface 
quality can be evaluated by microscopic 
examination. These tests are aimed to 
guard against poor surface texture, a 
corrugated coating surface, surface nod¬ 
ules, or foreign particles of dirt im¬ 
bedded in the coating. These defects can- 
have a direct bearing upon output and 
short wavelength response. Other visual 
tests involve observations on quality of 
slitting and uniformity of wind-up of 
reels and hubs. 

Coating Thickness. Coating thickness 
must be accurately measured and care¬ 
fully controlled to produce a high qual¬ 
ity tape product. An electronic gauge 
converts vertical motion of a sensing 
probe into a signal which is amplified 
and read out on a sensitive micro- 
ammeter graduated in increments of an 
inch. The coating thickness of general 
use audio tape approximate 0.0004 inch. 
However, \coatings as thin as 0.0001 
inch are becoming practical for applica¬ 
tions in computers. 

Tape width: Tape width is closely 
controlled by the precise setting of the 
slitting machine. An optical comparator 
is used to determine width accurately. 
Standard measurements for a 4-inch 
tape are 0.246 ± 0.002 inch. For 4, 
4, and 1-inch-wide tapes, the limits are 
-f-0.000, —0.003 inch. 

Yield Strength: A special tensile test 
machine is used to stretch 4-inch tape 
at a constant rate of 12 inches per min¬ 
ute until the specimen reaches the yield 
point. Minimum acceptable values for 
cellulose acetate are 4.7 pounds for 

1.5-mil film and 3.2 pounds for 1-mil 
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As the Mariner spacecraft speeds 
towards Mars, something like 1300 
miles of tape — enough to stretch 
from New York to New Orleans — 
will be required to record the raw 
data sent back . But many times this 
amount will become involved when 
the data is subsequently processed 
to extract the information which it 
contains . (Photograph by Ampex 
International J 

film. For polyester (Mylar) film, mini¬ 
mum acceptable values are 5.5 pounds 
and 3.7 pounds, respectively. 

Shock Tensile Strength: A pendu¬ 
lum-type impact tester subjects 4-inch 
tape to the striking force of a free- 
swinging pendulum. Impact strength is 
determined by calculating the difference 
between the original energy value of the 
pendulum at the start of the test and 
the pendulum energy remaining after 
break. This difference is a function of 
the travel (in an upward arc) by the 
pendulum following impact with the 
sample. For cellulose acetate, the mini- 
mium values are 0.35 foot-pounds for 

1.5-mil film and 0.25 foot-pounds for 
1-mil-thick, 4-inch-wide tapes. Compar¬ 
able minimum polyester values are 0.58 
for either thickness of 4-inch tape. 

Elongation Under Stress: This con¬ 
sists of applying a specified load to a 
20-inch length of 4-inch tape for a per¬ 
iod of 3 hours at room temperature and 
observing the amount of permanent 
stretch the tape maintains 3 hours after 
the load is removed. The maximum 
values for cellulose acetate are 1 p.c. for 
both 1.0-mil and 1.5-mil film; maximum 
values for polyester are 0.30 p.c. for 

1.5-mil and 0.50 p.c. for 1.0-mil-thick 
polyester. 

Humidity Stability (Cupping) Test: 

A two-chamber box is used for this test. 
One chamber is maintained at 90 p.c. 
relative humidity and the other at 15 
p.c. relative humidity. Both are main¬ 
tained at 90 deg. F. Duplicate samples 
are mounted in a horizontal clamping 
device and stored in each environmental 
condition for 16 hours. 

The environment causes the tape to 
curl, i.e., the edges of the tape either 
rise or fall.. A low-power telescope is 
used to view the tape ends and measure 
the angle between the horizontal and a 
line tangent to the edge of the tape. 
The arithmetic difference in degrees be¬ 
tween the angle measured on the desic¬ 
cated tape and the angle measured in 


the same manner on the humidified tape 
gives the value for this test. 

Layer-to-layer Adhesion: A 3-foot 
length of 4-inch tape is wound onto a 
4-inch-diameter mandrel under the ten¬ 
sion of a 1,000-gram weight clamped to 
the lower end of the tape during wind¬ 
up. After the weight is removed the 
loose end is fastened with pressure-sen¬ 
sitive tape. 

This assembly is then stored in an en¬ 
vironment chamber, first for 18 hours 
at 130 deg. F and 85 deg. relative humi¬ 
dity, and then for four hours at 130 
deg. F and 5 p.c, relative humidity. A 
good tape at the end of this test will 
spring when the tape fastener is re¬ 
moved. There will be no sticking of ad¬ 
jacent layers and no separation of the 
oxide coating from the coated surface. 

Flammability: Flammabiilty of tape 
is determined by conducting burning 
tests in a carbon dioxide atmosphere. 
Tape coating containing materials which 
will support combustion in such an inert 
atmosphere are not accepted by the in¬ 
dustry. 

Fungus Resistance: Fungus growth is 
a problem in tropical sections of the 
world and coatings must not support 
spore growth. Four fungi used in these 
studies are: aspergillus niger, aspergil- 
lus flavus, penicillum luteum, and tri- 
choderma T-l. Test samples are inocula¬ 
ted with a composite spore suspension 
of these types and incubated for a period 
of 21 days at 28 deg. to 30 deg. C. 
Tapes showing no growth or only a 
slight trace of fungus such as might de¬ 
velop from an unusual mass of spores 
in the original inoculum are considered 
acceptable. O 


REPLACEMENT CARTRIDGES 

(Pick-Up Heads) 

Stockists For 

BSR, Ronette, Acos, Garrard, 
Sonotone, ER, Philips, etc. 
Stereo & Monaural with Diamond 
or Sapphire STYLl 

Specially Imported from U.K- 
ER Ceramic Stereo Cartridge 
with Turnunder Diamond Stylus. 

UNIVERSAL STYLUS 

15 Morono Road, Earlwood 
N.S.W. 78-3056 


STEREO 

EQUIPMENT 

CABINETS 

New 1965 models are now 
available. Can also be supplied 
in “make it youself" kits. 

Write for illustration. 

H. B. RADIO PRODUCTS 

Manufacturers of Qualify Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone. LM5580 
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PEAK 

MULTIMETERS 


Peak multimeters are avail¬ 
able for the reading of AC and 
DC voltages from a range of 
0.25 volts to 2.5 kV. 

In strong and durable moulded 
cases they are fully portable 
and have clear easy-to-read 
dials. Prods, test leads and 
batteries are included with 
each instrument. Sensitive 
meter movements ensure 
accurate readings, yet are 
sufficiently rugged to allow 
for portable usage. 


Sole Australian Agents 



& CO. PTY. LTD. 



MULTIMETER 200H Specifications 

DC/V: 5V 25V 50V 250V 500V 
2,500V (20,000l2/V) 

AC/V: 10V 50V 100V 500V 1000V 
(10,000l2/V) 

DC/A: 50/zA 2.5mA 250mA 
OHM: 0-6kl2 0-60kl2 
Scale Centre: 3012 30012 
Capacitance: 10/z/J to .001 /zF 
.001 /zF to .1/iF 
db: —20db to + 20db 
Battery: Internal 1.5V x 1 
Approx. Size: Wi x VA” x IVa" 

PRICE: £5.19.6 (inc. S/Tax) postage extra 2/6 


MULTIMETER CT500 Specifications 

DC/V: 2.5V 10V 50V 250V 500V 
5000V (20,000l2/V) 

AC/V: 10V 50V 250V 500V (10,000l2/V) 

DC/A: 5//A 5mA 50mA 500mA 
OHM: 0-12kS2 0-120kS2 0-1.2MS2 0-12M12 
Scale Centre: 6012 60012 6ki2 60kl2 
db: —20db to -f62db (5 ranges) 

Battery: Internal 1.5V x 2 
Approx. Size: W x 3%" x 1%" 

PRICE: £7.17.6 (inc. S/Tax) postage extra 3/- 


MELBOURNE SYDNEY ADELAIDE 
HOBART BRISBANE PERTH 



OUT NOW 4th EDITION 


Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 


IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 


INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 
ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 
INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 
IONOSPHERIC FORECASTING. 

^ 47 SPECIALISED CONTRIBUTORS 

► 47 SECTIONS 

> OVER 1,800 PAGES 

^ SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


| ACT NOW POST COUPON TODAY 


| JO:— GEORGE NEWNES (AUST.) PTY. LTD. 
20 22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME 

ADDRESS 

OCCUPATION 

SIGNATURE 

(or your parent's signature if under 21) 


HouseOWNER 


Living with parents 


Householder 


Lodging address 



RTVH24 


FOR OFFICE 
USE — 


Place is where applicable 
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reviews 


By JULIAN RUSSELL 


BEETHOVEN—Here is a fine "Fidelio" 


Beethovea—Fidelio. Opera. Some cuts 
in dialogue. James McCracken 
(Florestan); Birgit Nilsson (Leo¬ 
nora); Tom Krause (Pizzaro); Kurt 
Boehme (Rocco); Grazielli Sciutti 
(Marzelline); Donald Grobe 
(Jaquino); Herman Prey (Don Fer¬ 
nando). Vienna Philharmonic Orch¬ 
estra and Chorus of the Vienna 
State Opera conducted by Lorin 
Maazel. Decca Stereo SETA272/3. 

There are moments of high excitement 
in this new recording which, by heavy 
pruning of the dialogue, Decca has got 
on to two 12-inch discs instead of Col¬ 
umbia’s three under Klemperer. To say 
that it is a young man’s “Fidelio” is to 
come dangerously close to typing 
Maazel’s work. True, it has a freshness, 
even rashness that is usually equated with 
youth, but it has more than that, and 
few of the younger school of conductors 
show Maazel’s resource, especially in 
tackling a score as difficult as this. 

None who knows the two men would 
expect to find in the Maazel reading the 
enormous solidity and intellectual grasp 
of the score that is typical of Klemperer. 
Not surprisingly there is, instead, a fer¬ 
vour that is absent in the older man’s 
reading, a fervour that sometimes betrays 
Maazel into tempos that hurried almost 
to the point of bustling. Nor does 
Maazel confine himself quite so strictly 
to the composer’s marking as Klemperer. 


Mendelssohn — Symphony No. 4 in A 
Major, Op. 90 (Italian); “Hebrides” 
Overture. 

Weber — “Oberon” Overture. 
Cleveland Orchestra conducted by 
George Szell. Epic Stereo ELCS- 
9101. 

It is not so long ago that it was fash¬ 
ionable to disparage everything Mendel¬ 
ssohn wrote with, perhaps, the exception 
of the incidental music to “A Midsum¬ 
mer Night’s Dream,” and, of course, the 
Violin Concerto. Nowadays a saner at¬ 
mosphere prevails and one hears and 
reads less about that composer’s smug¬ 
ness, glibness and sentimentality. 

The works of Mendelssohn played on 
this disc are worthy of a place in any 
company and the manner of their per¬ 
formance puts them way up among the 
elite. Szell has developed the Cleve¬ 
land into one of the very finest orches¬ 
tras recording today. Its accuracy is in¬ 
comparable, its phrasing elegant and its 
tone pure without over-lushness. 

Szell’s unusually slow tempo in the 
“Hebrides” Overture might well surprise 
those listeners who heard the piece 
played by the Sydney Symphony Orches¬ 
tra at one of the Promenade Concerts 
in February. If Szell errs a little on the 
measured side, the S.S.O. treated them¬ 
selves to a gallop. But Szell’s reading 
is perfectly valid, despite a tempo that 

ELECTRONICS Australia, April, 1965 


But Maazel’s direction is still impressive, 
especially as the Vienna Philharmonic 
play angelically and the Vienna State 
Opera Chorus supplies matching splen¬ 
dour. 

The chief disappointment in the opera 
comes from James McCracken as 
Florestan. He never seems entirely at 
ease vocally and certainly never gets into 
the skin of his part. Birgit Nilsson’s 
voice is excitingly expressive when she 
tackles the higher notes in her role but, 
in the lower register, I missed the rich¬ 
ness of Christa Ludwig’s dark-coloured 
mezzo that added so much drama to the 
Klemperer performance. 

Tom Krause’s Pizzaro has the appar¬ 
ently unavoidable overtures of a demon 
king that nowadays seem inseparable 
from this villainous role. But he is 
never less than convincing dramatically 
and vocally eminently acceptable. Kurt 
Boehme’s gentle Rocco provides another 
rewarding contribution to the cast and, 
though Grazielle Sciutti displays rather 
too much effort in coping with the high 
notes of the part in her big aria, else¬ 
where she sings very attractively indeed. 
To complete the principals, there is that 
sterling performer Hermann Prey as Don 
Fernando. 

Altogether, unless you insist on Klem¬ 
perer’s grandeur, here is a fine “Fidelio,” 
ardent and perceptive, admirably engi¬ 
neered, and available on two records 
instead of Columbia’s three. 


is approximately only half as fast as the 
Sydney one. Under his baton the work 
gains immeasurably in stature. The 
composer’s coastal scene looks out over 
a giant swell, not a series of ripples. 
Everything is majestically impressive. 

But he leaves room. In the scher- 
zando section, to express a lighter, frisk¬ 
ier side of the wave play, played with 
breathtaking accuracy of woodwind at¬ 
tack and inflection. As a contrast, 
Szell’s tempos in the “Italian” Symphony 
tend to be rather quicker than those 
heard under other conductors. But his 
winged precision tends to make one ig¬ 
nore this fact in the first movement that 
dances by on feather-light feet. More 
surprise will be felt at the haste through¬ 
out the second movement, the Pilgrims’ 
March. Yet the sensitivity of its mould¬ 
ing prevents any hint of the humdrum, 
despite its dispatch. 

In the Finale, Szell again puts on his 
three-league boots but manages to keep 
the rhythm dancing pointedly through¬ 
out. I cannot imagine it being played 
more brilliantly. 

The “Oberon” Overture captures all 
the fairy-like atmosphere of that beauti¬ 
ful piece of writing played to perfec¬ 
tion. It combines delicacy with strength 
and poetry with precision. I found the 
whole disc richly rewarding. 


Giordano-—Andrea Chenier. Complete 
Opera. Franco Corelli (Andrea 
Chenier); Mario Sereni (Carlo 
Gerard); Antonietta Stella (Madda- 
leno di Coigny); Stefania Malagu 
(Her Maid); Luciana Monetta 
(Countess de Coigny); Anna di 
Stasio (Madelon); Dino Mantovani 
(Pietro Fleville); Paolo Montarsolo 
(Mathieu). Orchestra and Chorus of 
the Opera House, Rome, conducted 
by Gabriele Santini. HMV/Angel 
Stereo SAN 128/30. 

Andrea Chenier has all the features, 
except one, to make it a popular work 
of the kind favoured by operagoers dur¬ 
ing the period that ended about the time 
of World War I. Its libretto—the sub¬ 
ject is an incident in the French Revo¬ 
lution—has the same kind of blood-and- 
thunder effectiveness you find in 
Puccini’s “Tosca.” The composer has a 
sure sense of the theatre. Missing, how¬ 
ever, is some memorable aria that an 
audience can go away humming, or at 
least await with relish at some sub¬ 
sequent performance. 

But despite this absence of an “ear 
tickler” there are some undoubtedly fine 
moments—the final duet and Chenier’s 
two big solos are all fine operatic stuff, 
the kind that an uninhibited Italian singer 
can get his teeth into, as happens here 
with Franco Corelli. He takes what, in 
another context, might be unwarrantable 
liberties with the text but he presents 
the character, vocally and dramatically, 
with such panache that extravagances 
become matters for approval rather than 
criticism. 

Less successful in recreating this full- 
blooded style of presentation is the usu¬ 
ally beguiling Antonietta Stella. Despite 
a gallant effort she is outmatched by 
Corelli, who has the effect of making 
her seem to try too hard with disappoint¬ 
ing results. The rest of the large cast fit 
neatly into their respective roles though, 
while all are eminently efficient, none is 
outstanding. But of them I select Mario 
Sereni for special mention as coming 
closer to Corelli in sheer Italian exuber¬ 
ance than any of the others. 

The engineering is excellently clear, 
well balanced and tonally rich. But 
one’s abiding memory of the production 
is Corelli’s splendidly virile, opulently 
sung Chenier. 

★ ★ ★ 

Ravel—Piano Concerto in G Major. 
Falla—Nights in the Gardens of 
Spain. Phillipe Entremont and the 
Philadelphia Orchestra conducted 
by Eugene Ormandy. C.B.S. Stereo 
SBR235090. 

Although this disc comes to us with 
the strong recommendation of having 
won the Grand Prix de l’Academie du 
Disque Francais for 1964, I found it 
far from faultless. In the first place I 
thought the tone of the piano not very 
attractive. It is slightly nasal in quality^ 
and is often recorded so far in front of' 
the orchestra that important passages 
get lost behind its imperious percussive¬ 
ness. I found this feature at its worst 
in the first movement of the Ravel al¬ 
though there are moments, too, when 
things are not only satisfactorily, but 
very beautifully presented. 

But a good deal of the time Entre¬ 
mont sounds more forceful than elegant 
—not the happiest approach to Ravel to 
my way of thinking. And his long, slow 
melody in the second movement is, to 
my ears, not very expressively played. 
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Better than the two early movements 
is the Finale with its Parisian street 
bustle and its merry bumpings and 
scampe rings. 

Entremont also takes the Falla pretty 
vigorously, but his reading is always 
fresh and technically assured. The bal¬ 
ance, too, is better here between orches¬ 
tra and soloist and the Philadelphia 
players seem more at home in this luxu¬ 
rious growth than in the more refined 
Ravel surroundings. At any rate, all 
the qualities one expects to hear from 
this virtuoso body are here to be en¬ 
joyed without impediment from the solo 
instrument. 

★ ★ ★ 

Britten—Albert Herring. Complete 
Opera. Sylvia Fisher (Lady Bil¬ 
lows); Johanna Peters (Florence 
Pike); John Noble (Mr Gedge); 
Owen Brannigan (Supt. Budd); 
Edgar Evans (Mr Upfold); April 
Cantelo (Miss Wordsworth); Joseph 
Ward (Sid); Catherine Wilson 
(Nancy); Sheila Rex (Mrs Herring); 
Peter Pears (Albert Herring). The 
English Chamber Orchestra con¬ 
ducted by Benjamin Britten. Decca 
Stereo SETA 274/6. 

Good operatic comedies are few and 
far between; one a generation would be 
more than a generous estimate of their 
i occurence. I can remember only two 
this century — Puccini’s “Gianni 
Schicchi” and Ravel’s “L’Heure Espag- 
nol,” both one-act works that need a 
consort to provide an evening’s enter¬ 
tainment. 

“Herring’’ is then all the more wel¬ 
come, since it is a full length opera 
with comic situations and characters 
described and commented upon amusing¬ 
ly in Britten’s brilliant score for small 
orchestra. « 

Its story, suggested by one of Maup¬ 
assant’s and transplanted from Norm¬ 
andy to East Anglia, tells of a “mother’s 
boy” — Albert — who is chosen to be 
the village “King of the May” since no 
young woman virtuous enough to be 
awarded the title of Queen can win 
the approval of the stuffy committee. 

Once elected Albert lets his head 
go, spends a night away from home and 
is presumed dead by the villagers. 
However, he turns up safe and sound 
at the end. 

The cast is richly provided with the 
contrasting characters likely to be found 
in an English village. Thev behave 
much as they would in an English stage 
farce. Some of their antics are pure 
slapstick, others give the composer a 
chance to make esoteric little jocular 
comments in the orchestra. The action 
never flags, nor does the comnoser’s 
invention. And since orchestrallv he 
is as resourceful as anyone writing to¬ 
day his score is full of wittv comments 
mixed with rough and tumble humour. 

I have noticed that nowadays Britten 
tends to place his vocal writing at such 
extremes of the singers’ range that tone 
forcing is necessary in loud phrases and 
uncomely straining in the auieter ones. 
But I must stress that these shortcomings 
occur only rarely and seem to cause 
the otherwise excellent Lady Billows of 
Sylvia Fisher the most embarrassment. 
But she compensates for these lapses bv 
rounding out her character admirably 
and realising generously its comic im¬ 
plications. 

Peter Pears is in good form vocally 
as Albert, though his refined accent 
doesn’t fit the character. But he, too, 
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wins listeners’ gratitude by full realisa¬ 
tion of the fun so liberally supplied him 
by composer and librettist alike. The 
rest of the cast contribute generously 
with varying degrees of musical success 
but no lack of gusto. And Britten does 
quite wonderful things with his chamber 
orchestra. The engineering is excellent 
and a text, plus John Culshaw’s pro¬ 
duction, makes the opera easy to follow 
for those to whom it is new. 


Britten—Serenade for Tenor solo, 
Horn and Strings, Op. 31. Peter 
Pears (tenor), Barry Tuckwell 
(horn) and Strings of the London 
Symphony Orchestra. A Young 
Person’s Guide to the Orchestras, 
London Symphony Orchestra con¬ 
ducted by Benjamin Britten. Decca 
Stereo 5XLA6110. 

This enjoyable disc couples two of 
Britten’s most popular compositions, 
both splendidly played and recorded. To 
those who know it, the Serenade will 
need no recommendation from me. To 
those who don’t I can only describe it 
as one of the most beautiful works to 
come out of England during this cen¬ 
tury. Here is the true “fertilisation” of 
words by music that Wagner wrote so 
much about over 100 years ago. 

Peter Pears has become so indissolu¬ 
bly associated with Britten’s works and 
is so expert in their presentation that one 
can always safely predict a performance 
of merit. Here he again sings with the 
sensitivity of phrasing that makes every¬ 
thing he does interesting even if the 
quality of his voice is not to everyone’s 
liking. His diction is good, too, but not 
quite good enough to make the absence 
of a text of the poems pass unnoticed. 

The missing text is the only fault I 
can find in a recording that should fin¬ 
ish up well to the fore among the best 
recordings of 1965. For Barry Tuck¬ 
well in the horn part plays with wonder¬ 
ful accuracy and tone. His fast, staccato 
passages are quite inimitable, his more 
romantic ones deliciously lyrical and, 
when he has to make a forceful state¬ 
ment, he focuses attention like a search¬ 
light. 

The orchestra, this time the string 
section of the London Symphony, is 
again conducted with outstanding skill 
by the composer himself, both in the 
Serenade and in “The Young Person’s 
Guide to the Orchestra.” This, by the 
way, is Britten’s first recorded perform¬ 
ance of the latter work and is refresh¬ 
ingly different from the many excellent 
versions recorded under other batons. 
Britten’s tempos are beautifully brisk, his 
sense of rhythm assured, the balance al¬ 
ways exactly observed. But a glance at 
the score will show just how scrupul¬ 
ously the composer observes his own 
markings. Most warmly recommended. 
★ ★ ★ 

Walton—Belshazzar’s Feast. Oratorio. 
Philadelphia Orchestra, Walter Cas- 
sel (baritone), and the Rutgers Uni¬ 
versity Choir, Conducted by Eugene 
Ormandy. 

Roussel—Bacchus et Arianne, Suite, 
No. 2 Philadelphia Orchestra, con¬ 
ducted by Eugene Ormandy. CBS 
Stereo, SBR235097. 

This very English work of Walton 
doesn’t always sound quite at home in 
this predominantly American company. 
Some of the verbal pronunciations will 
be strange to British ears. And the choir, 
splendidly vigorous in the more force¬ 


ful segments of the score, tends to drop 
in pitch when singing without the orches¬ 
tra. On the other hand the baritone solo¬ 
ist, Walter Cassel, tends to sharpen the 
pitch in his long unaccompanied solo, 
“Babylon was a great city” 

Moreover this is the first time that 
I have heard the baritone’s climatic 
“slain” shouted instead of sung, with the 
result that the choir’s shout loses its 
contrasting — and shattering — effect. 
One of the best features of the choral 
singing is clarity of diction and the sing¬ 
ers atone in vigor for what they some¬ 
times lose in refinement. All in all, give 
or take a few details, this is a good, if 
not entirely idiomatic performance but 
I prefer Columbia’s engineering in the 
version they issued some years ago. 

The Roussel suite is very well played 
indeed, especially the contributions of the 
first desk soloists, if one excepts some 
painfully out of tune bars from the flute 
in the introduction. Then engineering is 
also a little on the light side in the bass, 
a fault that I was unable to adjust des¬ 
pite the bass boost on my set. These, 
however, are the only qualifications I 
make in recommending a first rate per¬ 
formance of this delightful score. 


Respighi—Roman Trilogy. The Pines of 
Rome; The Fountains of Rome; 
Roman Festivals. Philadelphia 
Orchestra conducted by Eugene 
Ormandy, CBS Stereo SBR235096. 

Respighi’s Roman Trilogy on one disc 
is good value, though just how much 
playing time can be got on to a modem 
LP without sacrificing any refinements 
of engineering is demonstrated by a new 
Decca stereo that I have just received. 
It has the whole of Britten’s Cello Sym¬ 
phony on the one side, which runs 10 
seconds under 35 minutes, without sac¬ 
rificing anything but a little volume 
easily adjusted by altering the volume 
control. I shall review it in the next 
issue. Buyers are sometimes lucky nowa¬ 
days to get 35 minutes of playing on 
two sides of a stereo disc. 

The Respighi trio offers the Philadel¬ 
phia with all the features that have made 
it famous—luscious tone, virtuoso first- 
desk soloists, this time happily modest 
about their contributions, and a drama¬ 
tic sense of climax. My preference 
among the three in this performance is 
“The Pines” in which the contrasts be¬ 
tween delicate impressionistic sonorities 
are contrasted against weightier textures. 
The noisy “Roman Festivals” which has 
never won the popularity of the other 
two parts of the trilogy receives “all out” 
treatment, but that of “The Fountains of 
Rome” is much more refined. The sound 
is first rate. 
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$ Recorded at 7^ I.P.S. for the ultimate in sound quality. 

@ First shipment includes 61 popular, 23 classical titles. 
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6 7 Popular Titles Including: 

800 SD Persuasive Percussion — 

Terry Snyder. 

816 SD Roman Guitar — Tony 
Mottola. 

826 SD Stereo (Sound) 33mm.— 
Enoch Light and His Orch. 

835 SD Great Themes from Hit 
Films, 35mm. —Enoch Light and 
His Orch. 

868 SD Enoch Light—Command 
Performances— Enoch Light and 
His Orch. 

869 SD Fiesta! — Charles Mag- 
nante His Accordion and Orch. 

852 SD Roman Accordion — 
Charles Magnante. 

847 SD Romantic Guitar — Tony 
Mottola. 

841 SD Spanish Guitar — Tony 
Mottola. 



867 SD Dimension 3 — Enoch 
Light and The Light Brigade 
(Place Under illustrated cover). 

840 SD Enoch Light at Carnegie 
Hall Plays Irving Berlin, 35mm 
—Enoch Light and His Orch. 

806 SD Provocative Percussion— 
Enoch Light and His Orch. 

812 SD Bongos — Flutes — Guitars 
—Los Admiradores. 

822 SD Far Away Places —Enoch 
Light and His Orch. 

811 SD Provocative Piano —Dick 
Hyman. 

831 SD Stereo (Sound) 35mm. 
Vol. 2 — Enoch Light and His 
Orch. 

843 SD Carousel —Alfred Drake 
and Roberta Peters. 

853 SD The Robert De Cormier 
Folk Singers. 

855 SD The Popular Music Of 
Leonard Bernstein — Alfred 
Drake and Roberta Peters. 


856 SD Electrodynamics — Dick 
Hyman at the Lowrey Organ. 

871 SD Great Themes from Hit 
Films Dimension 3 Process— 
Enoch Light and His Orch. 

849 SD Big Noise From Win- 
netka — Bob Haggart and His 
Orch. 

846 SD Delicado — Lew Davies 
and His Orch. 



23 Classical Titles Including: 

11021 SD Tchaikovsky Symphony 
No. 4. 

William Steinberg, Pittsburgh 
Symphony. 

11020 SD Wagner — “Preludes 
and Overtures.” 

William Steinberg, Pittsburgh 
Symphony. 

11006 SD “Rachmaninoff Sym¬ 
phony No. 2.” 

William Steinberg, Pittsburgh 
Symphony. 

11022 SD “Virgil Fox at the 
Organ Plays J. S. Bach.” 

Virgil Fox at the Lincoln Centre 
Organ. 

11002 SD Brahms Symphony No. 
2 . 

William Steinberg, Pittsburgh 
Symphony. 

11009 SD Berlioz — Symphonie 
Fantastique. 

Andre Vandernoot. 

11013 SD Magnificent two piano 
performances. 

Leonid Hambro and Jascha 
Sayde. 

11019 SD Beethoven Symphony 
No. 3. 

William Steinberg, Pittsburgh 
Symphony. 

11004 SD Rimsky-Korsakov — 

Capriccio Espagnol. 

Tchaikovsky—Capriccio Italien. 


Only on Command tapes do 
you get the ultimate in brilli¬ 
ant artistry combined with in¬ 
credible technical perfection. 

Price: 110/- each. At all record stores 
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Saint-Saens — Symphony No. 3 in C 
Minor, Op. 78. Paris Conservatoire 
Orchestra with Maurice Durufle 
(organ) conducted by Georges 
Pretre. HMV Stereo OASD585. 

I think that perhaps the necessity to 
find an auditorium complete with organ 
is the reason HMV recorded this sym¬ 
phony in a church — with such dire 
results acoustically. For there are 
moments when little can be distinguished 
through the blur of its resonance. The 
sonorities are quite wastefully diffused 
so that instrumental solos seem to swim 
in a. surrounding wash of sound. 

When the organ is added to this din 
the result is still more deplorable. And 
the fugal passages in the Finale — a 
poor movement at best — are quite dis¬ 
mally obfuscated. Pretre is not at his 
best in this performance, nor is the Paris 
Conservatoire Orchestra. The playing 
lacks tension and the general tone is 
slack. Munch and the Boston Symphony 
did much better with this symphony 
some three years ago for RCA. 

RECOMMENDED 

Russian Delights. Moussorgsky—Night 
on the Bare Mountain; Prelude to Act 
1 and Dance of the Persian Slaves 
from “Khovantchina,” Glinka — 
“Russian and Ludmilla” Overture. 
Waltz Fantasy; Jota Aragonese. 
Orchestra of the Swiss Romande con¬ 
ducted by Ernest Ansermet. Decca 
Stereo SXL6119. 

Johan Strauss, Jun. —- Highlights from 
“Die Fledermaus.” Anna Moffo; Ser¬ 
gio Franchi; Rise Stevens; Jeanette 
Scovotti; Richard Lewis; George Lon¬ 
don; John Huxvell. Vienna State 
Opera Orchestra conducted by Oscar 
Danon. RCA Stereo LSC2728. 

Chausson—Poeme, Op. 25. 

Saint-Saens — Introduction and Rondo 
Capriccioso, Op. 28. 

Ravel — Tzigane. Zino Francescatti 
(violinist) with the New York Phil¬ 
harmonic Orchestra conducted by 
Leonard Bernstein. CBS Stereo 
235086. 

Chopin—Etudes. Vol. 1 Op. 10. Claudio 
Arrau, World Record Mono Club TE 
355. 

Ravel—Quartet in F Major. 

Mozart—Quartet in G Major (K.156). 
Quartetto Italiano. Record Society 
6143. 

Dvorak—Cello Concerto in B Minor, 
Op. 104. Pablo Casals and the Czech 
Philharmonic Orchestra conducted by 
George Szell. World Record Club 
Connoisseur Series. CE3019. 

Strauss—Ein Heldenleben. Royal Phil¬ 
harmonic Orchestra conducted by Sir 
Thomas Beecham. World Record 
Club TE357. 

Haydn—Concerto for Trumpet and 
Orchestra in E Flat Major. Concerto 
for Two Horns and Orchestra in E 
Flat Major. Concerto for Organ and 
Orchestra in C Major. Orchestra of 
Jean-Francois Paillard conducted by 
Paillard. World Record Club Stereo 
TE365. 

Schubert—Mass in G Major. 

Mozart—Missa Brevis in B Flat Major. 
Choir and Orchestra of the Freiburg 
Academy of Music conducted by Her¬ 
bert Froitzheim. Record Society 
Stereo 6140. 

Segovia—Guitar Recital. Mixed Pro¬ 
gram. Universal Record Club UC593^ 
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By Ellis Blain 


OSCAR WILDE—'‘THE PICTURE OF 
DORIAN GRAY.” Read by Hurd 
Hatfield. Philips Caedmon Series 
(MONO) TC 1095. 

A story which is at once a thriller, 
an introspective essay and an analysis 
of the psychology of evil. “The Picture 
Of Dorian Gray” remains one of Wilde’s 
most popular works. Hurd Hatfield play¬ 
ed the role in the very successful film 
version some years ago and his perform¬ 
ance here has an authentic ring to it. He 
makes the most of the inimitable witti- 
cims and the characterisation is emo¬ 
tionally telling, building inexorably to 
the hideous denouement. Recording 
quality is excellent. 

★ ★ ★ 

THE ENGLISH POETS FROM 
CHAUCER TO YEATS. Alexander 
Pope. Argo (mono) RG 343. 

Denounced by many of his contem¬ 
poraries as a malignant creature, de¬ 
formed in body and distorted in soul, 
Pope has been rehabilitated in the 
twentieth century and is nowadays re¬ 
vered as “one of the great wits who 
turned timely aphorisms into timeless 
poetry.” Dame Edith Sitwell describes 
him as “ a good and exceedingly lovable 
man; one of the greatest of our poets 
who is, in his two finest poems, per¬ 
haps the most flawless artist our race 
has produced.” 

Nevertheless, I cannot but feel that 
the work of Pope is still largely for 
students. To the general reader (or 
listener) his poetry lacks the immediate 
appeal of the romantics such as Tenny¬ 
son and Wordsworth and few of us 
will remember sufficient stanzas from 
schooldays to propel us eagerly towards 
an anthology such as this . . . There are 
thirteen extracts on these two sides and 
for anyone sufficiently interested to 
sample them, the quality of the writing, 
the strength of the reading and the 
authenticity of the production will bring 
its own reward. 

★ ★ ★ 


Field Marshal the Viscount French and 
excerpts from Earl Haig’s diaries. There 
is a telling letter to ‘The Morning Post” 
signed “A Little Mother” and there are 
anonymous letters from men serving in 
the front line to their relatives at home. 
Most of the poetry is by Rupert Brooke 
and Wilfred Owen, whose verse is so 
brilliantly integrated with the music 
in Benjamin Britten’s “War Requiem." 
The performances are truly inspired . . . 

And what is the message? ... Of 
necessity, this will vary in detail from 
listener to listener but, in general terms, 
it represents a powerful antidote to the 
pessimism with which we are currently 
encouraged to view the outlook for 
humanity. That we have advanced so 
far from the sickening jingoism and 
patriotic insanity, from the carlessness 
for young lives and the cultivated bar¬ 
barity of World War I in so short a time 
must inspire confidence in the future. 

A splendid issue in every way. 

★ ★ ★ 

“HOW TO WIN AN ELECTION (OR 
NOT LOSE BY MUCH)” . . . 
Harry Secombe, Peter Sellers, Spike 
Milligan. Philips (Mono) AL10846. 

This is very much the lighter side of 
documentary and was issued originally 
for the recent British elections. But the 
scripting is not so specific as to detract 
greatly from its value as a political 
spoof at any time and in any country. 
The writing was by Leslie Bricusse, a 
young man who is fast making a repu¬ 
tation in British comedy but by the time 
the “Goons” have finished with it, it is 
virtually unrecognisable. 

In general terms, for Goon fans, good 
value for money, particularly as there is 
little enough of their unique humour 
available cn commercial records and op¬ 
portunities to get them together in a 
studio are becoming more and more 
rare as their separate activities continue 
to take them all over the world. 
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WHAT PASSING BELL . . . Jill Balcon, 
Hugh Burden, C. Day Lewis and 
cast. Argo (Mono) RG 385. 

This presentation represents a daring 
departure from accepted documentary 
and feature techniques. The message 
and its development derives from the 
items themselves, their sequence and 
juxtaposition and from the subtleties of 
delivery rather than from narration with 
illustrations. 

The burden upon the producer is tre¬ 
mendous. He cannot afford a false note 
in performance and he must select his 
material with exceptional dedication and 
a crystal clear conception of the emo¬ 
tional impression he wishes to create 
or the result will be a hazy, confused an¬ 
thology, conveying nothing original or 
lasting. Thanks to careful planning and 
brilliant direction, the effect of this subt¬ 
ler, indirect approach is to stimulate 
your imagination so that the message 
seems to grow from within your own 
consciousness rather than reaching you, 
ready made, from without . . . 

The material itself consist of contribu¬ 
tions by soldiers, poets and unknowns of 
World War I. There is a speech by 


FITTED WITH SUCTION CAP 

6 VOLT.30/- 

12 VOLT.39/6 

Posted anywhere 2/6 extra 

RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 
SYDNEY. 

Telephone 26-2817 

| NOW! SPECIALIST SERVICE FOR THE \ 

1 ELECTRONIC INDUSTRY & HOBBYISTS I 

z • Metal Work ® Art Work 

r ® Printed Circuits • Drafting z 

\ Quantity production or custom jobbing. Model shop and 

§ prototype service. 

| MECTRONICS PTY. LTD. f 

1 P.O. Box 292 Crows Nesf, N.S.W. Tel.: 43 6925 | 

rmiimiiiiiimiiiiiimiiiimiiiiimmiimiimimiimiviimmiiiimmimimiminm" 


HAUNTING SOUND 

“For me, the most typically haunting 
sound of the Middle East is that of' 
the flute, whether played by a single 
entertainer in a village, or by a shep¬ 
herd leading his flock—and here, by 
the way, the shepherds do lead their 
sheep; they don’t drive them from be- 2 
hind as in Britain.” S 

—Peter Flinn, B.B.C. Middle East 


correspondent. 



ELECTRONICS Australia, April, 1965 


89 
































I 



ELECTRONIC DEVELOPMENTS PTY. LTD. 


6V & |2V TACHOMETER 
£9/12/6 


BM3 CRYSTAL MIC. (Stand extra) 
£ 2 / 10 /- 


TOP QUALITY M/METER 
£4/12/6 


WE STOCK METALWORK AND PANELS FOR ELECTRONICS AUSTRALIA PROJECTS AND NUMEROUS OTHER TYPES 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMTS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYL! 

VIBRATORS 
PRINTED CIRCUITS 
COILS 




Popular Kits — Top Quality — 

JTTI . 


u 





Transistor m/v Meter 


\ * 


1964 TV Receiver 






Mullard Stereo 3-3 


T03 Guitar Amp. 


* * «l 
Playmaster 110 Tape Amp. 


"GOLDEN SERIES" 
20 WAIT GUITAR 
AMPLIFIER 

(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 MC 
CONVERTER 

KITS 

PLAYMA5TER 

10S 

STEREOGRAM 

TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND COVERS 2 TO 20 MC/S 

Write for particulars 

PL ATM ASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 

Write for particulars 

HI-F1 1 
MONAURAL 
AMPLIFIER 


ELECTRONIC DEVELOPMENTS PTY LTD 


Phones 63-3596 
63-5973 


M 


232 FUNDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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(—ELECTRONIC DEVELOPMENTS PIT. LTD.— 

KITSETS - - BUILD IT YOURSELF SAVE £££', 


AMPLIFIERS 

GUITAR 

! Golden Series, 12 Watt. 

2 Std. Series, 20 Watt. 

3 Std. Series, 10 Watt. 

4 Std. Series, 25 Watt. 

5 Std. Series, 35 Watt. 

•6 Std. Series, 50 Watt. 

7 Playmaster 102. 

8 Playmaster 103. 

HI-FI MONAURAL 


9 H-Fi 


3 

10 Mullard 


3-3 

U Mullard 


5-10 

12 Mullard 


5-20 

HI-FI STEREO 

13 Basic 


2 

14 Mullard 


2-2 

15 Mullard 


3-3 

16 Mullard 


10-10 

17 Philips Twin 

10 

18 Playmaster 

Twin 

10 

19 Playmaster 

1 win 

17 

20 Playmaster 

Unit 

1 

21 Playmaster 

Unit 

2 

22 Playmaster 

Unit 

3 

23 Playmaster 

Unit 

4 

24 Playmaster 


101 

25 Playmaster 


105 

26 Transistor 


1W 

27 Transistor 


2W 

28 Transistor 


5W 

29 Transistor 


low 

P/A UNITS 

30 Standard 


low 

31 Standard 


25 W 

32 Standard 


35W 

33 Standard 


50 W 


. 34 Standard 100W 

35 Transistor 10W 

35 Transistor 30W 

TAPE UNITS 

37 Mono No. 3 

38 Mono No. 4 

39 Stereo 

40 Steereo Adapter. 

41 Stereo Phone Amp. 

PREAMPLIFIERS 

42 Transistor Mono 

43 Transistor Stereo 

CONTROL UNITS 

44 Playmaster No. 8 

45 Playmaster No. 9 

46 Playmaster No. 10 

47 Playmaster No. 104 

48 4-Channel Mixer 


49 Philips Magnetic 3V 

50 Mullard 2V 

51 Mullard 3V 

52 Transistor Mono 

53 Transistor Stereo 

CONVERTERS 

54 S/W Batt. 1 

55 S/W Batt. 2 

56 S/W A.C. 1 

57 S/W A.C. 2 

58 All Wave A.C. 2 

59 Transistor 2 Band 

60 50 MC/S 

61 144 MC/S 

62 50-144 MC/S 

X’Tal Locked 

63 D.C.-D.C. 40W 

64 D.C.-D.C. 60W 

65 D.C.-A.C. 40W 


INSTRUMENTS 

66 3in C.R.O. 

67 5in Wide Range C.R.O. 

68 Wide Band C.R.O. 

Preamplifier 

69 R/C Bridge 

70 V.T.V.M. 

71 Electronic Stethoscope 

72 Sweep Generator 

73 Sweep Marker 

Generator 

74 Pattern Generator 

75 Diode Noise 
Generator 

76 G.D.O. Adapter 

77 Standard Audio 
Oscillator 

78 1962 Wide Range 
Audio Oscillator 

79 Transistor Wave 
Meter 

80 Transistor Signal 
Tracer 

81 Transistor Pattern 
Generator 

82 Transistor Tester 

83 Valve and Transistor 
Tester 

84 Millivoltmeter 

85 Distortion, Noise and 
Millivoltmeter 

86 Mullard Tachometer 

87 “R” Decade Box 

88 “C" Decade Box 

89 Electronic C.R.C. Switch 

90 Geiger Counter 


RECEIVERS 

91 DXERS (Batt.) 1 

92 DXERS (Batt.) 2 

93 DXERS A.C. 2 

94 DXERS A.C. 3 

95 DXERS 3 Band 3 

96 Little General 1961 

97 Interstate 5 

98 1962 Stereogram 

99 Fremodyne 4 

100 Amateur RX 

101 Transistor 1 

102 Transistor 2 

103 Transistor 3 

104 Transistor 4 

105 Transistor 5 

106 Transistor (R.F.) 7 

107 Transistor 8 

108 Transistor 3 Band 8 

TRANSMITTERS 

109 V.F.O. 1962 

110 Remote V.F.O. 1963 

111 144 MC/S A.M. TX 

112 144 MC/S S.S.B. TX 

113 1962 S.S.B. TX 


114 144 MC/S Linear 
Final 

MISCELLANEOUS 

115 Light Beam Relay 

116 Flasher Unit 

117 Regulated 9V D.C. 
Supply 

118 Universal Battery 
Charger 

119 Intercomm. Unit 

120 Metronome Unit 

121 TV Hearing Aid 

122 Porta Player 


H you cannot see your protect listed—write tor a quote, we have many other units available or in development . 


METERS - METERS - METERS 

All types ... all sues ... all rating ... BUT with a single common lector — TOP QUALITY AMD LOW COST 
CHECK THE VALUE FOR BARGAIN BUYINt - (all meten meet BSI standard) 


Meter Size 

Movement 

•Price 

Meter Size 

Movement 

•Price 

IS” x 

IS” 

50 Microampere. 

52/6 

43” x 41” 

50 Microampere. 

96/- 

*» 

n 

100 Microampere. 

44/6 


100 Microampere. 

78/6 

H 

tt 

500 Microampere. 

34/* 

r* ft 

500 Microampere. 

62/- 

tt 

» 

50-0-50 Microampere . 

42/6 

r* tt 

50-0-50 Microampere. 

78/6 

tt 

tt 

100-0-100 Milliampere . 

39/6 

♦t «f 

100-0-100 Microampere .. . . 

70/- 

tt 

tt 

0-1 Milliampere to 0-500 Milliampere 

32/6 

tf P9 

0-1 Milliampere to 0-500 Milliampere 

57/6 


tt 

V.U. Meter. 

52/6 

♦9 

V.U. Meter. 

98/6 


tt 

“S” Meter . 

47/6 


Horizontal Reading Meiers 


31” x 

3” 

50 Microampere. 

86/- 

Scale 31” x 

r 


y> 

M 

100 Microampere. 

70/* 


0-50 Microampere . 

98/6 

tt 

tt 

500 Microampere. 

55/- 


0-100 Microampere. 

89/6 

w 

tt 

50-0-50 Microampere. 

70/- 


0-500 Microampere . . . 

83/- 

tt 

tt 

100-0-100 Microampere . 

62/- 


0-1 Milliampere to 0-500 Milliampere 

75/- 

" 

" 

0-1 Milliampere to 0-500 . 

47/6 


Stereo Balance. 

77/6 

31” X 

3” 

V.U. Meter. 

82/6 


•PLUS 12% S/TAX 



Many other types including ammeters, voltmeters, battery and tune meters, round, square, rectangular and horizon¬ 
tal readings. Write for further particulars. 


Loudspeakers 

High Fidelity 

UNSURPASSED FOR POWER HANDLING - 
Also Electronic Organ Units High Fidelity 1 

FANE 

FROM 20 TO 60 WAITS - R.M.S. 
types—Freq. Response 30CPS-15Kcs 

Reproducers 

High Wattage 

LEAD-RHYTHM AND BASS GUITAR TYPES 
— Write for Specifications and Prices. 

ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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NEW TECHNIQUES IN RECORD CARE 




smut 

gnat** 

iS&SlWW 




OBTAINABLE AT YOUR FAVORITE 
HI-FI OR RECORD STORE 


The Cecil E. Watts organisation is recognised as the world’s 
leading authority on record care and cleanliness. Watts 
equipment finds universal acceptance by the enthusiast! 


The 
NEW 

PREENER 

Regd. 


This is the new PARA- 
STATIK PREENER which 
reduces surface noise . . 
increases record life! 
Specially designed 

plush pile reaches deep 
down into each groove, 
gently easing out the 
dust and grit. Where 
stylus pressure is under 
two grammes, the PARA- 
STATIK PREENER is in¬ 
dispensable. It's easy to 
use . . . just hold against 
record as it rotates. 


The 

Original 


DUST 


Regd. 


The ORIGINAL DUST 
BUG fits all standard 
turntables . . . simply 

attaches with a suction 
cup. Specially fabri¬ 
cated plush pile and 
bristle head clean the 
grooves ahead of the 
stylus. DUST BUG does 
not interfere with tone 
arm operation; it's 
simple to fit and oper¬ 
ate. Thousands are in 
use by hi-fi enthusiasts 
all over the world. 


The. 

Manual 

PARASTAT 

Regd. 


The MANUAL PARASTAT 
has a dual function. 
You'll be surprised at 
the improvement in the 
reproduction from your 
OLD recordings after 
cleaning with the nylon 
bristle section of the 
PARASTAT; your NEW 
records are maintained 
in mint condition with 
the PREENER section of 
this remarkable record 
cleaner. Enjoy the 
greater fidelity of 
CLEAN recordings! 


Australian National Distributors: 



Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 


Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342 Kent Street, Sydney. Tel. 29 6731 

S.A.: Eilco Sales, 233 Rundle Street, Adelaide. Tel. 8 1259 

Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 

W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 

Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 


Simon Gray Ply. Ltd. 

28 Elizabeth Street, 

Melbourne. Vic. 

Please send me POST FREE . . . copy/copies of "Guide to the 
Better Care of your L.P. & Stereo Records" Enclosed money 
order/postal note. BLOCK LETTERS PLEASE 

NAME_ 

ADDRESS__ 
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THE NEGRO SPIRITUAL. Salli Terri 
And The Roger Wagner Choral. 
Stereo, Capitol Promenade Series 
SP-8600. (Also available in Mono 
P-8600). 

Interest: Spirituals. 

Performance: Polished and generous. 
Quality: Excellent. 

Stereo: Normal spread. 

Negro spirituals can be presented — 
and listened to—from varying view 
points. In this album, the Roger Wagner 
Chorale present them in a manner which 
very effectively communicates their true 
devotional basis to “white” ears. 

Singing without instrumental accom¬ 
paniment, the Chorale produces a rich, 
full sound, backing the solo work of 
Salli Terri, Jean Handzlik and Paul Hin- 
shaw. The arrangements throughout are 
excellent, adding to the sonic interest 
but, more important, contributing effec¬ 
tively to the emotional impact of the 
spirituals. 

“Were You There?” “Oh, Dem Golden 
Slippers,” “Deep River,” “Sometimes I 
Feel Like A Motherless Child,” “Joshua 
Fit The Battle Of Jericho,” “Tone Duh 
Bell Easy,” ‘'Nobody Knows The Trouble 
I’ve Seen,” “Swing Low, Sweet Chariot,” 
“He Never Said A Mumblin’ Word,” 
“Little David, Play On Your Harp,” 
“Let Us Break Bread Together,” “Soon 
I Will Be Done,” “Go Down Moses.” 

An excellent disc musically, technic¬ 
ally and in the devotional sense; one 
that I enjoyed a great deal. (W.N.W.). 
★ ★ ★ 

THE PLAY OF HEROD. A medieval 
musical drama. The New York 
Pro Musica, directed by Noah 
Greenberg, produced for records by 
Israel Horowitz. As performed at 
the Cloisters, The Metropolitan 
Museum Of Art, New York. Festi¬ 
val De-luxe 2-disc set, stereo, with 
illustrated libretto and historical 
notes by Dr William L. Smoldon— 
SFC-931, 442/3. 

Interest: Medieval church drama. 
Performance: Authentic. 

Recording: Excellent. 

Stereo Quality: Excellent. 

Students of musical and ecclesiastical 
history as well as lovers of “olde- 
worlde” music should find this recording 
of great interest. It presents a sequence 
of two medieval church dramas — in¬ 
tended “to fortify the faith of the un¬ 
lettered vulgar and of neophytes” 
according to contemporary St. Ethelwold 
in his “Regularis Concordia.” Both 
works are from manuscripts kept at the 
monastery of Fleury and called the 
“Fleury” dramas, although they appar¬ 
ently belonged originally to the historic 
Benedictine monastery of St. Benoit-sur- 
Loire. They were probably written in 
the 11th century. 

ELECTRONICS Australia, April, 1965 


The first is a “magi” drama (“Herod”) 
dealing with the events surrounding the 
Birth of Christ, and probably intended 
for use during Epiphany. The second 
concerns the slaying of the innocents 
(‘The Slaying Of The Innocents”), and 
was very likely intended for performance 
on Innocents’ Day. As the actions por¬ 
trayed are sequential they are performed 
here as a continuous work. 

Considerable work was carried out to 
ensure the authenticity of the perform¬ 
ance. Director Noah Greenberg and 
librettist Dr William L. Smoldon, both 
recognised as authorities on early music, 
enlisted the aid of many other authori¬ 
ties to assemble the material and arrange 
for its presentation. Photographs shown 
in the libretto give an idea of the 
authenticity of the live performance. 

As evidenced by the recording, the 
musical side of the reconstruction is most 
realistic and absorbing. The usual size 
of the New York Pro Musica has been 
swelled by a boys’ choir and many solo¬ 
ists of familiar name, and the perform¬ 
ance is really superb. 

The recording quality is quite the 
equal of the material presented in all 
respects. Tonal and stereo balance are 
excellent and noise and distortion are 
negligible. 

The bi-lingual libretto is lavishly pro¬ 
duced, and contains translations of the 
original dramatic instructions. It in¬ 
cludes an essay by Dr Smoldon concern¬ 
ing the development of medieval church 
dramas and giving details of the version 
of the two works used. 

Thoroughly recommended. (J.R.). 

★ ★ ★ 

JO STAFFORD’S SWEET HOUR OF 
PRAYER. Conducted by Paul 
Weston; Choir Arrangements, Joe 
Rottura; Organ, Bobby Hammack. 
Stereo, Capitol ST-2069. (Also 
available in Mono T-2069). 
Interest: Well known Gospel 

songs. 

Performance: Competent but . . . 
Quality: Normal. 

Stereo: Normal. 

Jo Stafford, well-known singer in her 
own right, and wife of orchestra leader 
Paul Weston, adds to her earlier devo¬ 
tional recording this one in the simple 
choir-and-organ formula so familiar in 
local churches. 

In one sense, it’s authentic, with the 
original Gospel melodies preserved and 
both choir and organ suitably res¬ 
trained. But, while every note and bar 
is in place, Jo Stafford just doesn’t 
sound very interested, at least in the 
simpler melodies. It’s a pity because 
a spark of inspiration could have turn¬ 
ed what is now a routine presentation 
into something very much better. Per¬ 
haps I shouldn’t have listened to it im¬ 
mediately after the Polly Johnson disc 
reviewed last month! 

“When The Roll Is Called Up 


Yonder,” “I Love To Tell The Story,” 
“What A Friend We Have In Jesus,” 
“Sweet By And By,” “My Task,” “The 
Ninety And Nine,” “How Great Thou 
Art,” “A Mighty Fortress,” “Whiter 
Than Snow,” “Count Your Blessings,” 
“The Little Brown Church,” “Sweet 
Hour Of Prayer.” 

As indicated, the quality, technically, 
is to normal stereo standards. (W.N.W.). 


FROM STAGE 
AND SCREEN 

HELLO DOLLY. Words and Music By 
Michael Stewart and Jerry Herman. 
Original Broadway Cast Featuring 
Carol Channing, David Burns, 
Eileen Brennan, Sondra Lee and 
Carles Nelson Reilly. Stereo, RCA 
LSO-1087. (Also Available in 
Mono.) 

Interest: Current musical. 
Performance: Effervescent. 

Quality: Excellent. 

Stereo: Generous spread. 

If you are not familiar with the story 
and music of “Hello Dolly,” be care¬ 
ful; it offers very little in the way of 
smooth sound and flowing melody to 
sweeten and charm. But, by way of 
compensation, it is loaded with in¬ 
genious, down-to-earth themes and 
laughs self-inflicted upon the music and 
cast alike. It’s the kind of thing which 
allows no neutral reaction; you’ll either 
love it or hate it! 

The jacket carries an adequate story 
outline, covering the activities of a bored 
if meddlesome widow who tires of 


EKCO-STYLUS 
RADIOGRAM NEEDLES 


• Statistics prove that 70 per 
cent of Record collectors do not 
change their needle before reach¬ 
ing the "DANGER ZONE"! 

• REPLACEMENT Before you 
reach this point will protect your 
records from irreparable damage. 

® Use our NEEDLE CLINIC to 
detect 
needle. 

• This service is FREE. We will 
give an honest opinion — no re¬ 
placement recommended until it 
is necessary! 

EKCO - STYLUS is available at 
all good Music Houses. 

Full range — Retipping a Speciality 


hidden wear on your 


Enquiries. 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
PHONE: 28-6991 
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Solid State 

f 

Stereo amplifiers etc 


Solid state (i.e. fully transistorized) 
high fidelity equipment as supplied by 
G.R.D. is definitely better than old style 
vacuum tube-transformer type equipment. 
The main advantages are low distortion 
(especially at high volume) fast switching 
time and absence of ringing or overshoot 
giving extremely high quality of repro¬ 
duction at comparatively low cost. 

Noise and hum are extremely low. 
The tone is indeed virtually perfect with 
clarity and crispness which cannot be im¬ 


proved upon to any significant extent 
whatever. Heating is no longer a problem, 
maintenance is a thing of the past, size 
and weight are only a fraction of old style 
standards. 

S.R.T. first introduced transistorized 
pre-amplifiers four years ago, the "Clear¬ 
way" fully transistorized, mains operated 
12 watts per channel, main stereo amplifier 
has been in use over twelve months. New 
items are expected soon. 


- ALL FULLY TRANSISTORIZED --— 

• B & 0 BEOCORD 2000 4-TRACK OR 2-TRACK 
TAPE RECORDER STATIONARY OR PORT¬ 
ABLE MODELS, 8 WATTS PER CHANNEL. 

• B & O BEOCORD 1500 4 OR 2 TRACK TAPE 
RECORDER WITHOUT MAIN AMPLIFIER. 

• B & O 611 DELUXE STEREO DANISH RADIO¬ 
GRAM. 

® B & O 611 AM/FM HIGH FIDELITY 
PORTABLE (9x5 SPEAKER). 

• B & O 1000 STEREO AMPLIFIER (WITH FM) 
20 WATTS PER CHANNEL. 

• S.R.T. TYPE F64a PRE-AMP. (AS FITTED TO 
THE NEW S.R.T. TURNTABLE MODEL 643F). 


Order solid state stereo hi-fi equipment through your dealer and specify G.R.D. items. 


Distributors: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. - Telephone 82-1256 


For the Tape Enthusiast — THE B & O BEOCORD 2000 — IT'S SUPERLATIVE! 
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manipulating other people’s lives and 
sets out—successfully—-to capture a rich 
husband for herself. 

From the show comes “Prologue,” “I 
Put My Hand In,” “It Takes A 
Woman,” “Put On Your Sunday 
Clothes,” “Ribbons Down My Back,” 
“Motherhood,” “Dancing,” “Before The 
Parade Passes By,” “Elegance,” Hello 
Dolly,” “It Takes Only A Moment,” “So 
Long Dearie” and “Finale.” 

Hear it—or see the show—before you 
buy! (W.N.W.) 

★ ★ ★ 

THREE PENNY OPERA—an original 
film soundtrack recording featuring 
Sammy Davis, Curt Jurgens, Hilde- 
garde Neff and June Ritchie. RCA, 
Stereo. LSCM086. 

Interest: Ballad opera. 

Performance: Polished. 

Quality: Good. 

Stereo: Good spread. 

In 1728, the English poet and play¬ 
wright, John Gay, wrote a saucy satire 
on political and moral corruption and, 
to make his criticism palatable to a wide 
audience, he adapted new lyrics and 
melodies to songs that were already fami¬ 
liar as tavern songs. His work, called 
“The Beggar’s Opera,” became the sen¬ 
sation of its time and the prototype of 
a form known as the “ballad opera.” 

In Germany during the late 1920’s, 
Bertolt Brecht felt that “The Beggar’s 


Opera” reflected the corruption that was 
developing in his own country and he 
decided to update Gay’s original script. 
A new score was supplied by Kurt Weill. 

The result of the Brecht-Weill colla¬ 
boration was the “Three Penny Opera” 
which premiered at a tiny theatre in 
Berlin on August 28, 1928, exactly 200 
years after “The Beggar’s Opera” open¬ 
ed in London. The new opera was the 
rage of all Europe but it was, however, 
finally condemned by the Nazis for its 
implicit antagonism toward them. The 
work was adapted for the American stage 
in 1954 and appeared as a motion pic¬ 
ture in 1964. 

This “ballad opera” is most entertain¬ 
ing, musically and plotwisc, and the 
smooth, polished performance given on 
this disc should prove popular with those 
who like this type of fare. 

The numbers are: “Overture,” “The 
Ballad of Mack The Knife,” “Morning 
Anthem,” “Instead—of Song,” “Love 
Song,” “Barbara Song,” “Melodrama and 
Polly’s Song,” “The World Is Mean,” 
“Solomon Song,” “Pirate Jenny,” ‘Tango 
Ballad,” “Ballad of Dependency,” “Jea¬ 
lousy Duet,” “Useless Song,” “Call From 
The Grave,” “How To Survive,” “The 
Mounted Messenger,” “Reprieved” and 
“Happy Ending.” 

The audio standard and stereo effect 
on the disc are both most pleasing. 
(K.W.J.). 


instrumental, Vocal & Humour 


CONCERTI FOR 1, 2, 3 and 6 TRUM¬ 
PETS. Roger Delmotte, Arthur 
Haneuse, soloists, with Hermann 
Scherchen conducting the Vienna 
State Opera Orchestra. Universal 
Record Club 12-inch Stereo, SUC- 
599. 

Interest: Trumpet works. 
Performance: Lively. 

Recording: Excellent. 

Stereo Quality: Well spread. 

Lovers of classical trumpet music 
will find much to enjoy in this recording. 
The works are scarecly milestones in 
the history of music, but all are highly 
enjoyable pieces typical of the vivacious 
and gracious music of the seventeenth 
and eighteenth centuries. The soloists 
and Vienna State Opera Orchestra 
under Hermann Scherchen play them 
with a lively delicacy which makes them 
most delightful listening. 

Side 1 has two works, Telemann’s 
“Concerto in D major for 3 Trumpets’* 
and Stoelzel’s “Concerto Grosso For 6 
Trumpets.” Side 2 has three works, Man- 
fredini’s “Concerto For 2 Trumpets,” 
Corelli’s “Concertino For 2 Trumpets” 
and Leopold Mozart’s “Concerto in D 
major For Trumpet.” The Manfredini 
and L. Mozart pieces are particularly 
delightful and should be of special in¬ 
terest to potential buyers of the disc. 

The recording is excellent, with good 
tonal balance, low distortion and neg¬ 
ligible noise. The stereo is smoothly 
spread. (J.R.) 

★ ★ ★ 

SHALL WE DANCE. Old-Time Dance 
Night — Live, With Ha! Carter’s 
Orchestra and Jack Speering 
Vocal. Mono, Festival, Mono FL- 
31,335. 

Interest: Old-time dance. 

Performance: Authentic. 

Quality: Good. 

I hadn’t realised, until I read the 


list, that the Hal Carter — Jack Speer¬ 
ing combination have no less than a 
dozen other long-playing albums current 
in the Festival catalogue. One could 
hardly ask for more evidence as to 
the popularity of old-time dance music, 
and of this Australian group in particu¬ 
lar. 

According to the jacket notes and an 
introduction on the disc itself, “Shall 
We Dance” is a performance recorded 
“live” from the Dance Palais, with A1 
Thomas as Master of Ceremonies. 

And the Palais atmosphere is certain¬ 
ly captured — the audience, the 
announcements, the old-time numbers 
and the old-time sound. Garnished by a 
small touch of nostalgia, it makes pleas¬ 
ant listening, but it would make an 
even better record for dancing. Just 


put it on the turntable and let it take 
over completely, pauses, announcements 
and all! 

The 12 tracks provide a Dorothea 
Waltz, three Barn Dances, Pride of 
Erin medley, Schottische, Swing Waltz, 
Palma Waltz. Boston Two-Step, two 

Valeetas and a Gypsy Tap — based, as 
you might imagine, on old-time num¬ 
bers. 

The sound quality is well up to stan¬ 
dard. (W.N.W.). 

★ ★ ★ 

DYNAMIC SOUND SHOWCASE — 
KING STEREO, JAPAN. Selec¬ 
tions from outstanding King 
Records releases in “Super Dy¬ 
namic Sound.” Festival 12-inch 
Stereo, SFL-931,522. 

Interest: Hi-Fi band sampler. 
Performance: Dazzling. 

Recording: Superb. 

Stereo Quality: Excellent. 

Another hi-fi big band sampler, this 
time from King Records in Japan. The 
tracks sampled are selected from their 
’’super dynamic sound” series of re¬ 

cordings, which feature imaginatively 
arranged music recorded in “doctored” 
stereo. They certainly make exciting 

listening, and the disc would be ideal 
as a stereo demonstrator. 

The tunes featured are “March From 
The River Kwai,” “Oye Negra,” “Chatta¬ 
nooga Choo Choo,” “La Cumparsita,” 
“The Marines’ Hymn,” “Blue Hawaii,” 
“Mon Oncle,” “Dance Of The Sugar- 
Plum Fairy,” “Moonlight Serenade,” 
“My Little Grass Shack In Keala- 
kekua,” “Cumana” and “Blue Tango.” 

The recording quality is superb, and 
the stereo depth is excellent. Highly 
recommended. (J.R.) 

★ ★ ★ 

COMMAND PERFORMANCES — 
ENOCH LIGHT. Selections from 
outstanding Command recordings of 
the past five years, personally select¬ 
ed by Enoch Light. Comand 12in 
stereo, SNDL-931,388. Also avail¬ 
able on mono, NDL- 31,388. 

Interest: Hi-Fi band sampler. 
Performance: Sparkling. 

Recording: Top-notch. 

Stereo Quality: Excellent. 

Another outstanding stereo disc from 
Command, this time a sampler of recent 



MICROPHONES 
AND MICROPHONE INSERTS 


MIC 40 CRYSTAL. A sensitive cr\st:»I hand or desk 
ipicrophone. 

IDEAL FOR TAPE RECORDERS. 

Frequency response . 30-6,000 c/s. 

Sensitivity .—50 dB ret'. I V/dyne/cm. 2. 

Recommended load 4.7 M Ohm for above response. 

Price: £3/ 19/ 6. 

MIC 40 CERAMIC. A tropiealised version of the MIC 40 
with a ceramic element. 

Frequency response . 30-6.000 c/s. 

Sensitivity.—62 dB ref. 1 Y7dyne/cm. 2. 

Recommended load 4.7 M Ohm for above response. 

Price: £4/19 6. 

MIC 43 INSERT. This insert is fitted to MIC 40 and is 
available separately. Price: £2/15/6. 


Sole Australian Agents: 

AMPLION (A’SIA) PTY. 

Victorian Distributors: 

E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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J. H. REPRODUCERS 

•: 1 

199 WAVERLY ROAD, EAST MALVERN, VIC. 
TELEPHONE: 211-5149 

Exclusive Australian Representatives for ADC, U.S.A. and makers of 
the J.H. p.u. arm and synchronous turntable. 


We have just re¬ 
ceived a very im¬ 
portant letter from 
AUDIO DYNA¬ 
MICS CORPOR¬ 
ATION, U.S.A., 
with regard to the 
February, 1965, 
issue of the “Gra¬ 
mophone” (U.K.), 
which, we feel, 
will be of great in¬ 
terest to all enthu¬ 
siasts and owners of ADC equipment. It reads as follows: — 


“Gentlemen, 

We are afraid Mr Percy Wilson’s remarks in the “Gramo¬ 
phone” have caused considerable confusion. In fact, when he visited 
our plant last year, he listened to many cartridges including one, 
which was outside our frequency response tolerance. Strangely, 
he announced that he liked the sound of this particular unit and 
requested that he take it with him. It seems that when he got it 
home, he described it as something very special and to add to our 
misfortune, he then apparently gave the unit to Mr. Geoffrey Horne, 
who proceeded to use it for a square wave test with disastrous 
results. 


In fact, (a) the cartridge Percy Wilson took was not a low 
mass special, but a normal unit, which had a construction fault, 
making it a reject; (b) the square wave response of the Pt.4 and 
Pt.4/E is excellent and normally shows no ringing of the type 
shown in the February “Gramophone.” 


You may rest assured that, as soon as we have any genuine 
new development to offer, we shall send you a sample for your 
evaluation. 

Yours sincerely, 

AUDIO DYNAMICS CORPORATION, 
Peter E. Pritchard, 

President.” 


AS ACKNOWLEDGED BY AUDIO EXPERTS ALL OVER 
THE WORLD (INCLUDING MR WILSON) THE SQUARE 
WAVE RESPONSE OF ALL ADC CARTRIDGES IS OUT¬ 
STANDING AND IS, INDEED, ONE OF THE MAIN FEA¬ 
TURES OF THE INDUCED MAGNET PRINCIPLE. 


recordings by Enoch Light and The 
Light Brigade. With Light’s usual imag¬ 
inative arrangements and the Brigade’s 
usual sparkling playing captured by what 
are probably the most faithful recording 
techniques in use today, it represents 
outstanding value — both for those who 
like this type of music, and for those 
who merely want to show off their stereo 
system to best advantage. 

The pieces played are 12 in number: 
“La Dolce Vita,” “Tonight”, Army Med¬ 
ley — “Oh How I Hate To Get Up In 
The Morning” and “This Is The Army, 
Mr Jones”, “September Song”, “Scalina- 
tella”, “Zing! Went The Strings Of My 
Heart”, “Fly Me To The Moon”, “That’s 
My Desire,” “That Old Black Magic”, 
“The Third Man Theme”, “Rio Junction 
Bossa Nova” and “Oh, Lady Be Good”. 

Heartily recommended. (J.R.) 

★ ★ ★ 

WALTZ TIME — Lawrence Welk and 
His Orchestra. Dot 12in stereo, 
SZL-931,493. Also on mono, 
ZL-31,493. 

Interest: Dance music. 

Performance: Smooth. 

Recording: Excellent. 

Stereo Quality: Well spread. 

A selection of old-time waltzes played 
smoothly and warmly by Lawrence Welk 
and his orchestra. The tunes played are: 

“Wedding Of The Winds”, “Tales 
From The Vienna Woods”, “Dolores”, 
“The Merry Widow Waltz”, “Danube 
Waves”, “Southern Roses”, “You And 
Vou” (from Die Fledermaus) and “Vien¬ 
na Echoes”. Arrangements are by George 
Cates, Frank Scott, Bob Ballard and Curt 
Ramsey. 

The recording quality is excellent in 
all respects, and the stero is smoothly 
spread. An excellent record for dancing 
or for a quiet evening at home. (J.R.). 

★ ★ ★ 

J. S. BACH—THE GREAT ORGAN 
CHORALES. Volume Is S.651- 
S.656. Carl Weinrich, organist, 
playing the instrument in the Var- 
frukyrka, Skanninge, Sweden. Uni¬ 
versal Record Club 12-inch stereo, 
SUC-592. 

Interest: Bach organ works. 
Performance: Usual Weinrich polish. 
Recording: Excellent, except for . . . 
Stereo Quality: Fine. 

This is a further recording in the 
“Complete Organ Works Of Bach” pro¬ 
ject commenced by Weinrich some time 
ago for Westminster (U.S.A.), using the 
magnificent tracker-action reconstructed 
baroque instrument of the Varfrukyrka 
(“Our Lady’s Church”) in Skanninge, 
Sweden. The works presented are: 

Fantasia Super: “Komm, heiliger 
Geist, Herre Gott” (S.651); “Komm, 
heiliger Geist, Herre Gott” (S.652); “An 
Wasserflussen Babylon” (S.653); 
“Schmuecke dich, O liebe Seele” (S.654); 
Trio Super: “Herr Jesu Christ, dich zu 
uns wend” (S.655) and “O Lamm Gottes 
unschuldig” (S.656). The disc thus 
covers the first third of the so-called 
“Eighteen Chorales.” 

As usual, Weinrich plays with polish 
and warmth, using varied but carefully- 
chosen registrations to complement the 
mood of the music. Particularly de¬ 
lightful is his rendition of the trio 
chorale S.655, that joyful and bright 
little work. The Skanninge organ of 
course lends itself well to this sort of 
music. 

The recording quality is excellent, ex¬ 
cept for an unfortunate and painfully 
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noticeable speed variation three-quarters 
of the way through the second track on 
the first side. It sounds as if the power 
has accidentally been cut from the tape 
machine for an instant, for there is an 
awful slow-down-speed-up distortion of 
the music. 

Apart from this one flaw, however, 
the disc is a beauty. Recommended to 
organ lovers, with that reservation. (J.R.). 

★ ★ ★ 

SOUTH OF THE BORDER — HERB 
ALPERT’S TIJUANA BRASS. 
“South Of The Border,” “The Girl 
From Ipanema,” “Hullo, Dolly,” 
“I’ve Grown Accustomed To Her 
Face,” “Up Cherry Street,” 
“Mexican Shuffle,” “El Presidente,” 
“All My Loving,” “Angelito,” 
“Sulud, Amor Y Dinero,” “Numero 
Cinco,” “Adios, Mi Corazon.” Festi¬ 
val, Stereo. SFL-931,548. 

Interest: Strictly “Tijuana” brass* 
Performance: First-class. 

Quality: Excellent. 

Stereo: Effective spread. 

Herb Alpert is the man responsible 
for the very successful “Lonely Bull” 
recording, and its follow-up, “Tijuana 
Brass—Vol. 2.” The authentic sound in 
those first two recordings is repeated 
in this latest effort, which should be 
well received by enthusiasts of this 
exciting musical form. 

Although three of the disc’s numbers 
are not, strictly speaking, true to the 
“South Of The Border” label, they are, 
nonetheless, played with that traditional 
“bullring” sound and it seems to suit 
them very well. This is particularly so 
of “All My Loving” (a Beatle’s original) 
and “Hullo, Dolly,” from the Broadway 
hit of the same name. 

When listening through this disc, I 
found that “El Presidente” struck a 
chord of memory and, sure enough, it 
is exactly the same tune, arrangements 
and all, as “The Winds Of Barcelona” 
on the previous Tijuana Brass recording. 
The only difference is a slight increase 
in tempo in the latest recorded version* 

The audio quality of the disc is excel¬ 
lent. It’s clean, well balanced and with 
a most effective stereo spread. (K.W.J.) 
★ ★ ★ 

THE BEST OF JESSE CRAWFORD, 
“The Poet Of The Organ.” Two- 
record Set in Box. Mono, Festival 
FL-3I532, FL-31533. 

Interest: Cinema organ style. 
Performance:Good to formula. 
Quality: Good. 

One of the old-time big-name cinema 
organists and a recording star of the 
thirties, the late Jesse Crawford, by way 
of this two-record set, turns on a per¬ 
formance which I imagine most cinema 
organ enthusiasts will regard as a “must”' 
for their collection. 

Styled as “the poet of the organ,” 
Jesse Crawford never tried to compete 
with the showmanship of George Wright 
or the gimmick-loaded playing of Regin¬ 
ald Dixon. He was often criticised, 
perhaps as a result, of being passive, if 
not dull in much of his playing. 

But there is nothing dull about the 
performances here, heard in the context 
of traditional theatre organ sound. It is 
clean and rhythmic and rich in the im¬ 
provisation and counter-melody for 
which the old-time organists were so 
well known. 

As the instrument — or should I 
say instruments — used and when the 
tracks were recorded, the labels give no 
clue. Pictured on the box is a traditional 
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THE BILLY VAUGHN TOUCH. 
Billy Vaughn, his Orchestra and 
Chorus. Stereo, Dot, (Festival) 
SZL-931,471. (Also available in 
Mono.) 

Interest: Highly melodic pops. 
Performance: Billy Vaughn at his ; 
best. 

Quality: Excellent. 

I Stereo: Excellent definition and 
spread. 

There are not too many records 
which are as certain as this one to 
please the whole family. 

The numbers — I am assured by 
the younger members of the family 
— have come off the hit parades in 
the not-too-distant past. This will 

I guarantee their interest — and parti¬ 
cipation! 

But Billy Vaughn’s treatment of 
the numbers is so rhythmic, so melo¬ 
dic that the music will be enjoyed, 
no less, by the older generations. 

Last but not least, those with a 
prime ear for hi-fi cum stereo tech¬ 
nicalities will find the sound very 
much to their liking. It’s right out of 
the top drawer. 

The tracks: “Blue Velvet,” “Painted, 
Tainted Rose,” “More,” “I’m Leaving 
It Up to You,” “Washington Square,” 

: “Danke Schoen,” “Dominique,” 
“Down at Papa Joe’s,” “Popsicles and 
Icicles,” “Cuando Caliente El Sol,” : 
“Busted,” “Out of Limits.” 

One I can really recommend. 
(W.N.W.). 

theatre organ console but, here and 
there, are tracks obviously recorded on 
an electronic instrument. 

Or should I say “obviously”? The 
voicing and style is so uniform, as also 
the general balance of the sound, that 
a non-technical listener may not be very 
aware of the change. 

RECORD 1: “I’ve Told Every Little 
Star,” “Softly, As In The Morning Sun¬ 
rise,” “Hello Young Lovers,” “Siboney,” 
“Merry Widow Waltz,” “Say It With 
Music,” “Deep Purple,” “Make Believe,” 
“I’m Falling In Love With Someone,” 
“Lover Come Back To Me,” Cheek To 
Cheek,” “Waves Of The Danube.” 

RECORD 2: “People Will Say We’re 
In Love,” “A Kiss In The Dark,” “A 



STANDING WAVE 
RATIO and REFLECTED 
POWER METER 

Already supplied to P.M.G. OCA, W.R.E., AWA 
and other commercial establishments and count¬ 
less amateur operators. 



This instrument is not just a kit — it is 

fully wired and ready for use. 

• Complete with coaxial input and output 
sockets 

• Checks antenna match to transmission line 
by measuring standing wave ratio from 11 
to 31 or per cent of reflected power 

• Switching allows measurements in either 52 
or 75 Ohm line. 

• Can remain in line at all times. 

• Operates 160—2 meters 

• Doubles as output tuning indicator — adjust¬ 
able 5—500 watts. 

TOP VALUE 
at only £8^17^6 

including 121% Sales Tax mu.!,,. 

MAURICE CHAPMAN 

& CO. PTY. LTD. 

158 Clarence Street, Sydney. 29-1704 


(Continued on Page 101) 


*MQIS 

R.F. and PEAKING 
CHOKES 


aIgis 



COMMUNICATIONS 


Our range of R.F. and Peaking 
Chokes is so wide that it covers 
most applications. 

Available from all good radio 
parts stores. Write for details. 


Aegis Manufacturing Co. P./L 
347 Darebin Rd., Thornbury, 
Victoria. 'Phone 49-1017. 
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IN HI-FI TAPE RECORDERS 

MODEL TR7.-New style! Advanced design! More features! Made by ns 
and sold to you at Manufacturer’s Prices. 

e MBS * V STEREO OUTPUT (Low level) 

'teSml ' JK' . V4-V 


FREQ. RESPONSE 

30—18,000 c.p.s. at 1\ i.p.s. 
30—12,000 c.p.s. at 3J i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at 1£ i.p.s. 
+ or—5DB. 

Latest 4-track Michigan 
heads. 


* 



2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


© Piano key control*. 

• Pause button. (Foot 
control optional extra). 
© Digital counter. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. Price includes: Tape, empty spool, dynamic microphone, handbook. 

LOOK AT THESE FEATURES! 

3 motor* (baltles* *y*tem). ® P.A. facilities. 

Wow and flutter .15% at © Magic eye level indicator. 


71/2 i.p.l. 
Weight: 301 b. 


9 Signal/noise better than 43DB. 
© Superimposing switch. 


7in. spools with lid on. 
Dimensions (with lid). 

16 x 7 x I3in. 

Separate treble and ban. 


MODEL TR5 


MODEL TR6 



3 SPEED T SPOOLS 
DIGITAL COUNTER 
2 TRACK MODEL 
£46/10/- 

4 TRACK 
£49/15/- 


LOOK AND COMPARE 


BUILT in MIXER, a mutt 
for film enthusiasts. 

2 speakers, for extended 
base response. 

Superimposing. 

Monitoring. 

3W output. 

Response 40—15,000 
c.p.s. 

Magic eye level indica¬ 
tor. 


Fast forward and rewind. 

Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 

Tone control. 

Wow and flutter better 
than .15% 


© Weight I9!b. 

© Space for 3rd head. 


NOW AVAILABLE IN STEREO - PRICE: £135 

Including 2-dynamlc mics., 2-12in speakers In portable carrying cases. 


plus tape and empty spool. 

O Built-In stereo mixer $ 
• 4-track mono operation. 


meter level Indicators 


PRICE; 

WITHOUT MIC. 
and SPEAKER 

£115 


FREQ. RESPONSE: 

40-20,OOOcps at 7’a I.p.s. 

40-12,000cps at 3* 4 l.p.». 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

6 INTERLOCKED PUSH 
BUTTONS. 

Q PAUSE CONTROL. 

• HUS LOCKS TO LOCK 
TAPE-REELS. 


Incorporating the 
famous "TRUVOX" 
tape decks. 

• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7’j I.p.s. 
Better than ,2% at 3 1 * I.p.s. 

• 4W OUTPUT. 

O SEPARATE TREBLE AND 
BASS. 

O MONITORING. 

P.A. FACILITIES. 


Tape speeds within plus or minus 1% of stated speeds. 
Six*: 171* x 13 5 4 * 7’ 4 In. Weight: 321b Including lid. 


These recorders are available with 3rd head r track to track recording facilities, high level stereo output echo effect. Prices 
on application. AIS recorders fully guaranteed. Ask for further details. 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 



— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 

This provides the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance, 
f41 /Ifi/ P°st an< ^ packing extra. 

ZlL/Wi/- N.S.W. 15/- Vic., Qld., Tas. 22/- W.A. and S.A. 307- 
Unit built polished and wired in rosewood, 

Maple or Walnut. — Teak finish 10/- extra, t ! 3/ I \Sf m 
Complete kit of parts less cabinet but including speakers, condenser, resistor, inductance, 
innabond padding and speaker silk. 

Post and packaging 12/6 extra. 


£ 8 / 15 /- 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI STBtlO EQUIPMENT BY CLASSIC 



Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. All units have built in dual wave 
tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 


ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

® Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. « EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. & Input facilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. ® Stereo reverse switch. @ Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. $ Chassis is 
mounted in attractive and durable metal case finished in black with embossed control panel in black and silver with 
matching knobs. 


PLAYMASTER 4 UNIT 

WITH TUNER 

@ Output 8 watts per channel (16) watts. 

ers giving response of 25 to 20,000 cycles. 

O Incorporating Ferguson grain oriented output transfomv 
© Valves, 4 6GVY8, 12AU7, 6N8, 6AN7, EM84, and two 
IN1763 rectifiers. 

AMPLIFIER AND TUNER £52/15/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. 

£69/10/- 


PLAYMASTER 101 UNIT 

WITH TUNER 

® Output 12 watts per channel (24 watts). 

© Incorporating Ferguson grain oriented outwit transform¬ 
ers giving a frequency response of 20 to 25,000 cycles. 

© Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


A COMPLETE HI-FI STEREO SYSTEM FOR ONLY 56 fox 


UNIT STEREO PLAYMASTER AMPLIFIER Ho. 107 WITH PLAYMASTER TUNER 

Plus added features including ElM 84 tuning indicator giving accurate tuning with ease. Input facilities with switching for stereo 
or mono. Tape recorder for recording or play back, separate power switch, etc. 



f 5- t a ~p~J- 

1 n a/— 





107 AMP. & TUNER ONLY £42/10/- 
Wired and tested 


SPECIFICATIONS 


O Output 4 wads per channel (8 watts). 

• Ferguson or A. and R. High fidelity output transformer. 

• Inbuilt tuner with the new EM84 tuning indicator. 

® Valves 2 6GW8, 12AU7, 6AE8, 6BA6. EM84 and 6V4. 

• Supplied in seif-contained case finished in black or grey baked enamel with control 
panel in black and silver with matching knobs. 

9 Switching and input facilities for pick-up or tape recorder (stereo or mono). 

• Fully guaranteed. 

Pius the new Garrard Autoslim stereo changer, 2 Magnavox 8ln Dual cone speakers and 
2 Magnavox electrostatic tweeters giving a frequency response of 30 to 20,000 cycles. 
If required the new Rola 5in Tweeter can be supplied in place of the electrostatic 

speakers. 


PLAYMASTER AMPLIFIERS LESS TUNERS 

SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 

101 UNIT No. 4 UNIT ! 107 or No. 3 UNIT 

£45/10/- £42/-/- I £32/-/- 

ALL PRICES F O R. SYDNEY. 



AH Amplifiers are 
as above Illustration. 


CLASSIC RADIO 
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BRAND RECORDING TAPE 


GIVES YOU MORE FOR YOUR MONEY 



1471 105 65 


“American” Magnetic Recording Tape is manufactured by Green- 
tree Electronics Corporation of Beverly Hills, California, U.S.A. 
It is of highest quality, suitable for professional use, and has 
built-in lubrication “Perma Gloss 4- 3”. This lubrication is 
uniformly dispersed throughout the depth of the oxide coating. 
It will not stick, squeal or accumulate on the recording head. 
“Formula 4- 3 American” Recording Tape will give you as much 
as 3db more output that other tapes at the very low and very 
high ends of the audio spectrum. 

“AMERICAN” TAPE IS LOWER PRICED THAN ANY OTHER COMPARABLE BRAND 
CODING: The first letter indicates length of play: 

No letter—Standard Play IV 2 mil. base thickness 
L—Long Play 1 mil. base thickness 

D—Double Play V 2 mil. base thickness 

DD—Double Duty 3 A mil. base thickness 

The number indicates footage to nearest 100 ft. 

e.g. 1 = 150 ft. 2 = 225 ft. 12 = 1200 ft. 
The last letter indicates the base. 

A = Acetate. M — Mylar. MT = Mylar tensilized. 
CHARACTERISTICS OF SPECIAL TYPES 
HIGH OUTPUT LOW PRINT 


Professional high output tape on 
IV 2 mil. base. Freedom from dis¬ 
tortion with maximum output for 
the ultimate in sound reproduction. 
Specifically developed for the pro¬ 
fessional studio and experienced 
audiophile. 


Print-through reduced 8db below 
conventional tapes. Processed under 
the most critical testing techniques 
for finest recording characteristics. 
A superior “master” tape for the 
most critical professional recorder. 


COMPARE THESE PRICES WITH OTHER BRANDS 

STANDARD LENGTHS Extra Length — up to 25°«» more — on the same size reel. The 


CODE 

BASE 

LENGTH 

REEL DIAM. 


IA 

A 

150' 

3" 






L2A 

A 

225' 

3" 

j 0.6 C0DE 

BASE 

LENGTH 

REEL DIAM. 

RETAIL PRICE 

L2M 

M 

225' 

3" 

no D5MT 

MT 

500' 

3" 

£1. 1.6 

D3MT 

MT 

300' 

3" 

16.6 2A 

A 

250' 

3 ’/." 

10.3 

3A 

A 

300' 

4" 

15.0 L3A ....... .. 

A 

350' 

3’// 

13.6 

L4A 

A 

450' 

4" 

19.3 L3M . 

M 

350' 

3// 

15.6 

D6MT 

MT 

600' 

4" 

£1.13.0 D6MT . 

MT 

600' 

3’// 

£1. 4.6 

6A 

A 

600' 

5" 

£1.3.6 DI8MTS 

MT 

1800' 

5" 

£3.10.0 

6M 

M 

600' 

5" 

£1. 8.0 

A 

1500' 

7" 

£2. 4.0 

L9A 

A 

900' 

5" 

£1.10.0 L20A 

A 

2000' 

7" 

£2.17.6 

L9M 

M 

900' 

5" 

£1.16.3 t 20M _ 

M 

2000' 

7" 

£3.10.0 

DI2MT 

MT 

1200' 

5" 

/-> .7 l DD24MT 

MT 

2400' 

7" 

£6. 6.0 

9A 

A 

900' 

5%' 

“£1.10.6 D30MT 

MT 

3000' 

7 

£5.17.6 


MT 

3600' 

7" 

£6.17.6 

LI2A 

A 

1200' 

s 3 // 

£2. 4.9 D36MT 


SPECIAL TYPES 

LI2M 

M 

1200' 

5%' 

£2.11.0 

DI8MT 

MT 

1800' 

5 3 // 

£3.19.0 H06A 

A 

600' 

5'' 

£1.14.0 

I2A 

A 

1200' 

7" 

£1.17.6 H06M 

M 

600' 

5" 

£1.19.6 

I2M 

M 

1200' 

7" 

£2. 4.9 HOI2A 

A 

1200' 

7" 

£2.10.6 

LI8M 

M 

1800' 

7" 

£3. 1.6 HOI2M 

M 

1200' 

7" 

£3. 0.0 

LI8A 

A 

1800' 

7" 

£2.11.0 LPI2A 

A 

1200' 

7" 

£3. 2.6 

D24MT 

MT 

2400' 

7" 

£4.17.0 LPI2M 

M 

1200' 

7" 

£5. 7.6 
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VARIETY FARE-Cont. 


Stairway To The Stars,” ‘‘Where Or 
When,” “Smile,” “Valencia,” “I Love 
You Truly,” “Wedding March,” “Medi¬ 
tation From Thais,” “The Last Rose Of 
Summer,” “In A Monastery Garden,” 
“Ave Maria.” 

On the technical side, the sound is 
clean, though not without some back¬ 
ground tape hiss. Recommended. 

(W.N.W.) 

* * * 

THE MAGIC ORGAN. Jan Deneff. 

Mono, Decca LKA-7594. 

Interest: Popular organ music. 

Performance: Sparkling. 

Quality: Excellent. 

The jacket pictures Jan Denef as quite 
a young man and the organ as a 
Hammond of quite ordinary dimensions. 
However, while Jan Deneff is a capable 
exponent of the instrument, he certainly 
doesn’t make all the sounds himself. Un- 
memtioned in the notes are support 
musicians and, I suspect, electronic aids 
outside the scope of the normal Ham¬ 
mond. 

However, be that as it may, this is a 
bright, entertaining record, rhythmic, 
tuneful and built around quite a few 
old favourites: “Sabre Dance,” “Blue 
Hawaii,” “Donkey Serenade,” “Begin 
The Beguine,” “Neapolitan Serenade,” 
“Stars And Stripes,” “Stormy Weather,” 
“Cheek To Cheek,” “I Apologise,” “The 
Whistler And His Dog,” “Hawaiian 
Wedding Song” and “Un Orgue Joue.” 

Technically the recording is good. One 
you should hear if you’re at all partial 
to bright, popular organ. (W.N.W.) 

★ ★ ★ 

EDDIE PEABODY PLAYS MORE 
SMO-O-OTHIES. The Wizard of 
the Banjo plays soothing smoothies on 
the electric Banjoline. Dot 12in stereo, 
SZL-931, 514. Also available on mono, 
ZL-31,514 

Interest: Guitar schmaltz. 

Performance: Smooth. 

Recording: Fine. 

Stereo Quality: Good. 

Eddie Peabody fans will no doubt be 
interested in the latest recording by him, 
playing a selection of restful tunes on 
the electric Banjoline. The tracks are: 

“Blue Hawaii”, “My Isle Of Golden 
Dreams”, “Beyond The Reef’, ‘The 
Moon Of Manakoora”, “The Hawaiian 
Wedding Song”, “Aloha Oe”, “Do You 
Ever Think Of Me”, “I’ll Always Be In 
Love With You”, “For You”, “I Left My 
Heart In San Francisco”, “Girl Of My 
Dreams” and “My Melancholy Baby”. 

The playing is fine, and the record¬ 
ing its equal. (J.R.). 

★ ★ ★ 

AN ANDRES SEGOVIA RECITAL. 

Andres Segovia, guitar. Universal 

Record Club mono 12in, UC-593. 

Interest: Classical guitar. 

Performance: Spellbinding. 

Recording: Excellent. 

Another jewel for lovers of the 
classical guitar, again from the master 
Andres Segovia. As usual the playing 
is fresh, delicate vet concise, forceful 
yet not brash. The master plays and 
one just sits spellbound, almost losing 
identity and being washed away in the 
stream of beauty bubbling forth. 

In this recital he plays “Romanesca” 
(Alonso de . Mudarra), “Prelude, Ballet 
and Gigue” (Sylvius L. Weiss), “Prelude 
and Gavotte” (J. S. Bach), “Allegro 


(Ferdinand Sor). “Song Without Words” 
(Op. 19, No. 6 — Felix Mendelssohn), 
“Menuetto” (Franz Schubert), “Sona¬ 
tina” (Frederico Torroba) and “Ley- 
enda” (Isaac Albeniz). A delightfully 
varied but harmonious group of works, 
to be sure. 

The recording is excellent. Tonal bal¬ 
ance is fine, with wide frequency 
range, very low distortion and negligible 
noise. A very fine disc, and heartily 
recommended for guitar lovers. (J.R.). 

★ ★ ★ 

SO TENDERLY. John Gary, With 
Orchestra Conducted By Marty 
Gold. Stereo, RCA LSP-2922. (Also 
Available In Mono.) 

Interest: Melodic vocal. 
Performance: Smooth and capable. 
Quality: Excellent. 

Stereo: Normal. 

One of RCA’s newer recording stars, 
John Gary, presents here the round 
dozen songs, mainly in sentimental 
mood. The philosophies expressed con¬ 
flict somewhat but that’s not John 
Gary’s fautl! He does his part with a 
voice which is intimate, smooth and 
always right where it should be, in terms 
of pitch. Out of the top drawer, too, is 
Marty Gold’s orchestral backing. 

The songs: ‘Tenderly,” “If You Love 
Me,’’ ‘Take My Love,” “Danny Boy,” 
“Brown-Eyed Baby Boy,” “Smilin’ 
Through,” “Come To Me, Bend To Me,” 
“The Song Of The Cuckoo,” “Red 
Rosey Bush,” “Something Simple,” “Ten 
Girls Ago,” “Here I’ll Stay.” 

A pleasant change from the long¬ 
haired teenagers! (W.N.W.) 

★ ★ ★ 

THE MILLS BROS. GREAT HITS. 
Mono, Dot (Festival) ZL-31,482. 

Interest: Swinging vocal. 
Performance: Excellent. 

Quality: Normal mono. 

Like a certain famous river, the Mills 
Brothers seem to go on and on. At least, 
that’s what they’ve been doing since 1922. 

For this album they run through, yet 
again, some of the numbers with which 
their success has been identified. Several 
of them, as singles, have topped the mil¬ 
lion mark. 

“Paper Doll,” “Glow Worm,” “Basin 
Street Blues,” “Nevertheless,” “Till 
Then,” “Cielito Undo,” “Lazy River,” 
“You Always Hurt The One You Love,” 
“Across The Alley From The Alamo,” 
“I’ll Be Around,” “Rockin’ Chair,” “Be 
My Life’s Companion.” 

If you like the Mills Brothers, you’re 
pretty sure to like this one, (W.N.W.) 

Popular Jazz 

JELLY ROLL MORTON plays 
STOMPS AND JOYS. “Booga- 
boo,” “Shreveport Stomp,” “Mourn¬ 
ful Serenade,” “Low Bravy,” 
“Strikin’ Away,” “Blue Blood 
Blues,” “Mushmouth Shuffle,” “If 
Someone Would Only Love Me,” 
“Harmony Blues,” “Little Law¬ 
rence,” “Pontchartrain,” “Seattle 
Hunch,” “Don’t Tell Me Nothin’ 
’Bout My Man,” “I Hate A Man 
Like You,” “Primrose Stomp,” 
“Fickle Fay Creep.” RCA “Vintage 
series,” Mono. LPV-508. 

Interest: Jazz collectors. 
Performance: Unmistakably Mor¬ 
ton. 

Quality: Pretty fair. 

Jelly Roll Morton once claimed, in a 
somewhat arrogant manner, to have in¬ 
vented jazz! At the same time he was, 


If you wont- 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

APRIL SPECIALS 

^Miiiiiiiiitmin |,midi 

| NEW D.P. SLIMLINE speaker | 
1 enclosure to suit 8in speakers, 1 
1 size: 25Iin x Min x 6in . . £8 § 

| Cabinet Kit only .... £4/10/ | 

1 NEW D.P. SLIMLINE enclo- | 
| sure to suit lOin and 12in | 
I speakers, size: 26 x 18 x 7i | 
1 £9/5/ | 

| Cabinet Kit only .... £5/5/ | 

I MAGNAVOX or ROLA design 1 
1 slimline cabinet with 8 WR or § 
I 8 MX speaker fitted, £12/12/6 I 
| Cabinet Kit only . . . . £5/5/ | 

| STANDARD design slimline 1 
1 cabinet (1.5 CF) with dispersed 1 
1 port, complete with either § 
1 Wharfedale Super 8 RS/DD or 1 
| Goodmans Twinaxiette 8 


1 speaker.. . £20/7/6 

1 Cabinet Kit only.£5 


PLAYMASTER Bookshelf 
Speaker System. Compete, 
£15. 

Cabinet kit only . . £3/10/- 
All other parts including 


speakers, inner bond, etc., 

£7/15/- 

Postasc N.S.W. 10/-; Qld., Vic., 
Tas 14/-; other States 20/- 


! GOODMANS design 3 CF 
| cabinet with tunnel, and Twin- 
1 axiom 10 speaker, Jin material 

I . £27 

| Cabinet Kit only . . . . £8/10/ 

1 WHARFEDALE design 3 CF 
| cabinet (R3) and Golden 10 
| speaker, Jin material £27/10/ 

| Cabinet Kit only . . . . £8/10/ | 

| Available in Maple, Walnut \ 
| or Rosewood colours. Best 1 
1 lacquer finish. Teak veneer. § 
1 10/- extra on first six cabinets. | 

1 30/- extra on last two. 

KIIIIIIIIIIIIIIIIII III.. 

Write for Stereo Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580 
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by his own admission, a gambler, pool 1915, the daughter of Clarence Holiday, 
shark and all-round hustler. Those who guitarist to the Fletcher Henderson 
knew him intimately have testified that, band. Brought to New York by her 

behind his arrogant and egotistical fac- mother in 1933, she was soon singing in 

ade, he was a sensitive and friendly per- Harlem nightclubs where she was “dis- 
son, wonderfully knowledgeable about covered” by bandleader Benny Good- 
music and immensely likable. man. She made her first recording 

Whatever the truth of the matter — under Benny’s aegis, but soon moved on 

it is history now—his recordings tell us to sing and record with other and 
he was a great musician and always equally famous groups until, in the early 
worth listening to. Fortunately, for pos- 40s, she was a big enough ‘‘name” to 
terity, he was also a most prolific re- work as a solo attraction at major night 
cording artist who left behind a vast clubs throughout the country, 
collection of discs which later genera- The tunes on this disc were mostly re- 
tions could listen to, argue about, and corded ( I think) around 1946-1947 and 
generally enjoy. just after Billie had made her film debut 

This latest disc features some 16 of with Louis Armstrong in a picture 
Jelly’s best numbers, 15 of which have called “New Orleans.” Billie, by this 

never been released in the LP form, time dubbed “Lady Day,” was at her 

They include everything from trios and productive best in this period and this 
quartets, through to Jelly with his full disc should be warmly welcomed by jazz 

group and there is even a couple of collectors and perhaps those who might 

memorable tracks featuring vocalist like to hear some excellent “torch sing- 
Lizzie Miles accompanied by the Mor- ing” from an era when this style was at 
ton piano. A real collector’s disc. its best. 

The tracks on this disc were recorded The arrangements in the album were 
in the years between 1928 and 1930 and, created by jazz-minded musicians and 
considering this, the audio quality is they have set off the delicacy of Billie’s 
pretty fair. (K.W.J.). style with what amounts to lush, yet 

★ ★ ★ fundamentally simple backgrounds, 

THE LADY SINGS —■ featuring Billie blended to jazz subtlety. This is an ex- 
Holiday with the orchestras of Bob cellent collection and one of the most 
Haggart, Sy Oliver, Gordon Jen- absorbing studies of the singer to be 
kins and Billy Kyle. Universal found on any record. 

Record Club, Mono. UJ-478. The audio quality of the disc is 

Interest: ‘Torch” singing. pretty fair, considering the time of pro- 

Performance: Subtle, sensuous. duction, and at the record club price I 
Quality: Fair enough. consider this to be an excellent buy. 

The late Billie Holiday was born in (K.W.J.). 



WAGNER PRELUDES AND OVER¬ 
TURES. William Steinberg con¬ 
ducting t he Pittsburgh Symphony 
Orchestra. Command Classics 4- 
track 7.Sips stereo tape (7in spool), 
CC-4T-11020. 

Interest: Wagnerian favourites. 
Performance: Dry, but not ascetic. 
Recording: Excellent. 

Stereo Quality: Great. 

I don’t think this recording has as 
yet been released out here on disc, 
making the tape of particular interest. 
However, even if it were available on 
disc the tape would be of interest in view 
of its outstanding quality of reproduc¬ 
tion. 

As the title suggests, the recording is 
of some of the most well-known and 
popular Wagnerian operatic preludes and 
overtures. Those featured as “Die Meis- 
tersinger von Nurnberg” (Prelude to the 
Opera), “Faust Overture,” “Introduction 
to Act III — Lohengrin,” “Der Fliegende 
Hollander — Overture” and “Rienzi 
Overture.” Nothing particularly heavy, 
perhaps, but an easily digested sampling 
of the majesty, force, and contrasts of 
Wagner’s music. Even those who are 
not normally Wagner fans would find 
this tape has a good deal of appeal. 

William Steinberg and the Pittsburgh 
Symphony play the pieces sensitively, 
but to my mind rather drily. This seems 
to affect the more sombre, poetic pas¬ 
sages (in “Faust” and “Dutchman”) more 
than those where the forceful, surgent 
quality of the music overcomes the dry¬ 
ness to produce its own warmth. 

This is only my impression, of course; 
others may feel that the dryness is quite 
appropriate and complementaiy. 

The quality of the recording is ex¬ 

ELECTRONICS Australia, April, 1965 


tremely high, the tape being made from 
a 35mm magnetic film master. Highs 
are crisp and clean, bass is smooth, and 
overall tonal balance is excellent. 

Background noise is commendably 
low, as is distortion, and the stereo spread 
is just great—smooth and clearly defin¬ 
ed without exaggeration. 

An excellent recording, and a tape 
which will appeal to a wide range of 
musical tastes. (J.R.) 

it it it 

DIMENSION 3, with Enoch Light and 
the Light Brigade. Command 4-track 
7.5ips stereo tape (7in spool), 
RS-4T-867. 

Interest: “Three channel” stereo. 
Performance: Sparkling. 

Recording: Excellent. 

Stereo Quality: Most impressive. 

This recording has been reviewed pre¬ 
viously on disc by another reviewer, but 
the features offered by the just-released 
tape seem to qualify it for another men¬ 
tion. All the good things which the disc 
reviewer commented upon are on the 
tape, and more so . . . 

I think I need say little about the per¬ 
formance itself, except to comment for 
the benefit of those unable to refer to 
the original review that the arrangements 
are imaginative and the presentation 
sparkling. Incidentally, the tunes played 
are: 

“All I Do Is Dream Of You,” “Life Is 
Just A Bowl Of Cherries,” “Carribe,” 
“Was She Prettier Than I?” (from “High 
Spirits”), “My Old Flame,” “Swamp 
Fire,” “Hey There,” “Love And Mar* 
riage,” “Adios,” “The Hawaiian Wedding 
Song,” “For AIL We Know” and “It’s 
Only A Paper Moon.” 

The technical side of the recording is 


TAPE to DISC 


SIZE 

R.P.M. 

MAX. 

£ 

s. d. 

7 in 

45 

10 min. 

1 

16 0 

7 in 

33 1/3 

12 min. 

2 

0 0 

1 Oin 

33 1/3 

30 min. 

2 

16 0 

12in 

33 1/3 

45 min. 

3 

12 0 

Send 

tape & remittance, Plus 

3/- 

Post. 


We also process direct, playback & 
master disc. Reduced prices for bulk. 
NOTE special attention given to non¬ 
profit musical societies, clubs, players & 
schools. 

SONIC LABORATORIES AUST. 

Box 77 ROCKDALE, N.S.W. 

NOW UNDER THE MANAGEMENT OF 

DISC-RECORD STUDIOS 

TRADE ENQUIRIES ARE WELCOME 
as we would like to open more 
agencies in all city, suburbs and 
country centres throughout Aus¬ 
tralia. Also available to Trade for 
resale is Sonocolor Recording 
Tape, plus full range of equipment. 
CONTACT: Mr W. Morton , Manager, 
BOX 77 ROCKDALE, N.S.W. 


SILICON DIODES 

3-Amp., Either Polarity: Same Low price. 
Low cost 400 MA Ratings, and many others. 
Low cost 400 mA diodes, 4.7A SCR'S. Varicap 
Diodes, Zeners, etc. 


£Lclr onicA s^AAociateA 


On the Classified Page 



The Indispensable 


"THIRD HAND" 


SOLDER DISPENSER 

Will fit any type of soldering iron. Very 
suitable for miniature work. No more 
dry joints. Puts solder where you want 
it. 

For the Tradesman, Technician, or Hob¬ 
byist. 

Price: £2/12/- 

inc. Tax and Postage. 

Cash with order. Postal Notes only. 
Limited numbers only. 

Name. 


Address. 


State. 

Our address: 

B. STONEFIELD & CO. 

P.O. Box 12, Manly, N.S.W. 
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ON SHURE 
M44 CARTRIDGES 

A result of 
fabulous Australia¬ 
wide sales and 
enormous popularity! 
These units are not 
being superseded! 
We've just received 
a new shipment.. 
to be sold at 
lower prices! 

Save now! 


Shure M44-7 Stereo/L.P. cartridge with 
15 deg. tracking angle, tracking pres¬ 
sure range \'/2 to 3 grams. Frequency 
response 20-20,000 cps, .0007 diamond 
stylus. £13 (save £9/10/). 


Shure M44-5 with 15 deg. tracking 
angle, .0005in diamond stylus. Tracking 
pressure range % to IV 2 9 rams . Fre- 

quency response 20-20,000 cps. 

Reduced to £13 (save £12). 


Shure M44-C with 15 deg. tracking 
angle. For use where 3 to 5 grams 
tracking pressure is necessary. New 
reduced price, only £13 (save £7). 




ELECTRONICS 
NEW STORE FOR STEREO 
432 KBIT ST. SYDNEY. 29-85804 


the really impressive part, however; so 
much so that it may well become estab¬ 
lished as a demonstration tape for sell¬ 
ing or “showing off” stereo recorders and 
systems. 

The frequency range of the recording 
is wide and smooth, as with the Com¬ 
mand discs — both are made from 35mm 
magnetic film masters. Distortion is very 
low, and of course there are no prob¬ 
lems with inner-groove distortion, cart¬ 
ridge embarrassment or tone-arm reson¬ 
ance with the tape. Compared with a 
Command disc the noise level might be a 
whisker higher, but definitely lower than 
on many discs. 

But the thing which really impresses is 
the separation. True, the separation on 
stereo discs is sufficient to clinch the 
stereo illusion — even exaggerate it, in 
many instances — but the tape is that 
much more so. And. of course, with 
Command’s introduction of a centre 
“third channel” (made by judicious 
addition for mono signal to somewhat 
exaggerated stereo signals), the effect is 
quite startling. A little gimmicky, per¬ 
haps, but startling in its concise recrea¬ 
tion of depth all the same. Tape must 
certainly be the ideal medium for stereo 
recordings par excellence . . . 

All told, then, a most interesting re¬ 
cording of very high technical merit. 
Ideal for “demo” material, (J.R.) 

★ ★ ★ 

ROMAN GUITAR. Tony Mottola and 

His Orchestra. Command 4-track 

7.5ips stereo tape (7in spool), 

RS-4T-816. 

Interest: Guitar in hi-fi. 

Performance: Smooth. 

Recording: Excellent. 

Stereo Quality: Widespread. 

Another Command tape, this time of 
Tony Mottola and his well-known 
guitar. This recording too is available 
on disc, and has been reviewed in that 
form. 

Although it was apparently not mast¬ 
ered on 35mm film, the recording is of 
the highest quality. There is no “third 
channel,” but the improved channel 
separation on tape gives wide, smoothly 
spread and very realistic stereo depth. 
Distortion and noise are very low, and 
the frequency response is wide and well 
balanced. 

Tony and the orchestra cruise effort¬ 
lessly and happily through bright 
arrangements of “Roman Guitar,” “La 
Strada,” “Anna,” “Arrivederci, Roma,” 
“Sorrento,” “Violetta,” “Volare,” 
“Italian Serenade,” “Neapolitan Taran¬ 
tella,” “Non Dimentica,” “Woodpecker 
Song” and “Na Voce.” Delightful 
music for party times, dances or “just 
relaxing.” 

Those with a liking for Italian tunes 
and well-played guitar could hardly do 
better than choose this tape to show off 
a new stereo recorder. Incidentally, it 
is accompanied by a leaflet giving the 
background to the various tunes played 
and listing a few of the many Com¬ 
mand tapes available. (J.R.). S3 

MEN AND LADIES 

Make from £7 to £70 a week. Work at home. 

full or part time. All ages, all localities. No 

machines or kits to- buy. Splendid PREMIUM 

to early comers. FREE details from Dept. RH25. 

BOX 5070, G.P.O., SYDNEY 

(Send stamp tor quick reply) 
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Good balance and lightness 
Positive finger-tip control 
No switch to distract 


s e « 1 he range of Adcola "M" Series Solder Tools illustrated 
in R. TV and H. Ma eh edition or write for brochure to 

ADCOLA PRODUCTS PTY. LIMITED, 12 Churchill St., Monl Albert, Vic. SS 4351 


T. M. Martin Pty. Ud., Charlotte St. 

Brisbane, Qld 2-1785-6. 

C L Sedunory fc Ca., 126 Brown St. 
East Perth, W.A. 21-2126. 


/3DCOLP\ 


Good 

Design 


l*OU$VftlAL 
OlS»C* COUNCIL 


COMPACT OFFICE/HOME RECORDER 

The Uher Universal 5000 is a highly commendable combination of dic¬ 
tating machine and high fidelity tape recorder. The basic concept of 
this machine has been proven over five years of production and use 
and it is now further improved with fully transistorised circuitry and a 
new physical design which ensures 


foot operated remote control unit; remote 
control unit for mounting under a type¬ 
writer keyboard; voice operated control 
unit; telephone recording attachment; 5 
channel mixer unit; extension speaker; pro¬ 
tective plastic carrying case; standard 
sockets for radio, phono, mixer, telephone 
attachment, loudspeaker and earphones. 

This would appear to be an excellent 
recorder for business or education purposes 
and capable of doing double duty as an 
entertainment “high fidelity’’ unit. The 
price of the basic recorder is £136 and 
any further enquiries should be directed to 
Atram Pty. Ltd., of 5 McLaren Street, 
North Sydney, N.S.W., or local distributors 
in all States. (KWJ.) 


maximum useability. 

r PHE recorder is housed in an attractive 
A all-metal case with a lift-up lid, expos¬ 
ing the tape spools and “piano keyboard” 
type controls for the deck. These controls 
feature all the standard positions of start, 
stop, pause, record, fast forward and fast 
rewind and, in addition, feature a contin¬ 
uous playback control (automatic playback 
and rewind) and a . 
special dictating con¬ 
trol which brings in 
an automatic level 
control of microphone 
volume. A manual 
front-panel level con¬ 
trol is available for 
normal use. 

All of the deck 
controls achieve their 
function by relay op¬ 
eration and they are 
electrically interlocked 
to prevent accidental 
spillage of the tape. 

Operation of the machine is smooth and 
virtually foolproof. 

The machine has three speeds of 15/16, 
1-7/8 and 3$ inches per second and fre¬ 
quency response, plus or minus 3DB, is 
40-4,000, 40-8,000 and 40-16,000 cps for 
the three speeds. The latter response would 
be more than adequate for most high fidel¬ 
ity recording work and is quite remarkable 
in view of the tape speed involved. Tests 
in our laboratory proved the machine will 
live up to its specifications. 

Other brief specifications on the machine 
are: Two tracks to international standards; 
reel size up to 6in; dynamic range better 
than 50dB; wow and flutter plus or minus 
0.2 per cent at 3£ips; power output 2.5 
watts from class B output stage; runs from 
110 or 240 volts AC, consumption approx¬ 
imately 30 watts; dimensions approximately 
6 x 10 x 12 inches; playing time up to 
8 h hours. 

The machine has a bulit-in VU type 
meter for monitoring recording level and 
separate playback and recording level con¬ 
trols are provided. An external rotor type 
motor makes the recorder practically flutter¬ 
less in operation and high-speed winding 
and rewinding is provided, regardless of 
the selected tape speed. 

A major feature of this recorder is the 
wide range of accessories available for it. 
These include a special dictation micro¬ 
phone which has a remote control switch 
for record/playback/rewind mounted on it; 


\ New Etched Panels from 
HEATING SYSTEMS P/L 


Shown above are etched panels re¬ 
cently released by Heating Systems Pty. 
Ltd., of 97 Marriott Street, Redfern, 
N.S.W. The larger panel, made from 
heavy-gauge aluminium, is for the 
Deltahet Communications Receiver (des¬ 
cribed September-October, 1964), while 
the two smaller panels are for the Pro¬ 
tected Multimeter described in the May, 
June and July, 1964, issues of the 
magazine. All are attractively finished 
with a brushed and lacquered treatment. 


Mounted under a typewriter keyboard, 
this unit provides convenient push 
button control of the recorder when 
transcribing dictation. 































the trend 

& towards 

solid state... 


LEAK 


STEREO 3Q AMPLIFIER 

Compared with its equivalent value 
amplifier the 'Stereo 30’ gives results 
which are indistinguishable and 

® It is 48% of the weight. • It is 
43% of the volume. ® It is 89% 
of the price. 



o o o o. o 


Call in at 400 Kent St., and hear tor 
yourself this remarkable amplifier. 


^ SME 

7 lol inexpensive— 

’er/eclion never is 


3009 orm.£38/12/0 

3012 arm.£41/10/0 


OTHER SELECTED ITEMS FOR THE 
SENSITIVE AUDIO ENTHUSIAST 

Each one time-proven and carrying 


a special cash 

Package Deal No. 1 

Dual 1009 Professional 
Player; ADC 770 Stereo 
Cartridge; Star SA 30 
Stereo Ampl.; 2 Wharfe- 
dale Super RS/DD speak¬ 
ers (or 2 Goodwins twin 
Axiette 8in. speakers if 
preferred^. 

Cash Price £125 

Package Deal No. 2 

Thorens T.D. 124 Player; 
SME 3009; SM83 Amp.; 2 
Goodmans 301 speakers; 
ADC .4E Cartridge. 

Cash Price £220 


discount offer. 


MASTBRSOUHD now 
have available for 
t h e discerning 
sophisticate o f 
sound reproduction 
a complete selec¬ 
tion of 

QUAD 

Systems 


Next time you arc 
in town why not 
call in at 400 Kent 
St., and hear your 
own faveurite re¬ 
cordings brought 
to life on any of 
the famous equip¬ 
ment listed here. 


Please send me more 
information, without 
obligation, on . 


Name 


Address 


ELECTRONICS Aust. April 



I SIGNAL INJECTOR 
FROM CLASSIC 

Classic Radio announce the release 
of a new transistor signal injector, 
illustrated below. The unit uses 
two transistors in a standard multi¬ 
vibrator circuit and generates 
square waves at a frequency of ap¬ 
proximately lOOOcps. 

r PHE unit is packaged in an attractive 
probe type housing of nickle-plated 
brass with the active part of the circuit 
being in “printed*’ form and screwing into 


the front of the housing. A single 1.5- 
volt “penlight” cell powers the device and 
a robust push-button switch in the head 
of the housing is used to turn the 
device on. 

The square waves generated by the in¬ 
jector have a fairly fast rise time and an 
amplitude equal to almost the full battery 
voltage. 

Coupled to the aerial terminal of a 
broadcast receiver the device produced 
more than ample tone output in the loud¬ 
speaker, and a signal could be heard even 
when it was coupled to a shortwave re¬ 
ceiver tuned to 10MC. 

This signal injector would find many 
uses in the workshop of the home con¬ 
structor or experimenter and would be a 
“must” for the practising serviceman. The 
price is a very reasonable £2/15/, includ¬ 
ing full instruction sheet and battery. 

Further enquiries should be directed to 
Classic Radio of 245 Parramatta Road, 
Haberheld, N.S.W. 



SELECTRONIC COMPONENTS 
FOR RADIO, TV, TAPE COILS 

Selectronic Components, of 6 Cen¬ 
tral Avenue, Boronia, Victoria, ad¬ 
vise that they are able to supply 
many of the radio, TV and tape- 
recorder coils, as formerly manu¬ 
factured by R. W. Steane under the 
“Q-Plus” trademark. 

r J , HE coils are not available to readers 
direct, but should be ordered via the 
usual suppliers and trade houses. 

A complete set of coils for the recent 
1964 TV Receiver, including video peak¬ 
ing chokes (12 pieces in all) is available at 
a quoted trade price of £4/16/4 plus tax. 

Other coils available include valve and 
transistor aerial, RF and IF transformers; 
oscillator coils; RF inductors; TV trap coils 
and chokes. Type C6 tape oscillator coils 
are available, also type WFC1 (lOOmH) 
whistle filter coils. 

In addition to coils and transformer 
Selectronic Components also market asso¬ 
ciated components and accessories, such as 
coil formers, lacquer, core locking com¬ 
pound and contact cleaners and lubricants. 

Wholesalers and trade houses should 
write to Selectronic Components for a cur¬ 
rent price list, which gives details of mini¬ 
mum supply quantities, price structure, etc. 





























BENCH-TOP METAL FOLDER 

Hobbyists and model shops will be interested in a new bench mounting 
panbrake folder recently released by Watkin Wynne Pty, Ltd. The 
folder is solidly constructed and will handle sheet metals in sizes up to 
13 gauge in aluminium and 21 gauge in steel. 



T HE new folder measures 20 x 4 x 4 
inches, weighs 171bs and mounts with 
4 5/16in diameter bolts. It could also, we 
found, be held in a large bench vyce to 
perform most bending jobs. 

The folder will form angles from 175 
deg. to 85 deg. and in metal up to 18in 
in length. It can be used to produce “pan” 
type chassis from £in x 3/8in up to a 
maximum of 18in x 16£in. The maximum 
depth of pan is l-l/8in. A strategically 
placed series of slots in the bed plate 
allows the most wanted pan widths up to 
16|in to be accommodated. The bed plate 
of the folder is cam adjusted to accom¬ 
modate various metal thicknesses. 


Tested in our workshop the folder per¬ 
formed very well, producing near-perfect 
bends in sheet steel, brass and aluminium. 

For those who may need a folder of 
larger capacity than the one illustrated, 
Watkin Wynne advises that they are arrang¬ 
ing to distribute a line of folders capable 
of handling metal of heavier gauge and/ 
or larger size, though the price will natur¬ 
ally be higher. 

Further enquiries should be directed to 
Watkin Wynne Pty. Ltd., of 21 Falcon 
Street, Crow’s Nest, N.S.W. The price of 
the folder is £9/15/, plus 12£ per cent 
sales tax where applicable. (KWJ). 


New Range Of Switches, Relays 

Eccleston Electronics announce that they have just been appointed Aus¬ 
tralian representatives for Badische Telefonbau, of West Germany. This 
company manufactures a large range of special switches and relays, 
some selected samples from their range being shown in our illustration. 

HPHE switches sub- 
mitted for our 
testing appeared to be 
very well made with 
all hardware being 
fabricated from steel 
which is copper and 
then nickel plated. 

The contact springs 
are of nickel silver 
and the contacts 
themselves are avail¬ 
able in a range of 
materials from pure 
silver through to 
tungsten. 

A notable feature 
of the switches offer¬ 
ed is their small size 
and simple panel 
mounting arrange¬ 
ments. The push¬ 
button type switches 
are available with 
optional “lock on” 
facilities. The relay 
submitted was of . 

similar metallic construction to the switches, 
somewhat smaller in size than conventional 
types and featured a unique “snap on” type 
armature which needs no tools to remove 
and replace. A large variety of these re¬ 



lays is available and all feature optional 
dust covers. 

Features enquiries on these products, in¬ 
cluding price, etc., should be made to Eccle¬ 
ston Electronics of 146A Cotham Road, 
Kew, E.4., Victoria. (KWJ.) 


In Brief 


Hawker De Havil- 
land Australia an¬ 
nounce that they have 
expanded their Electronic Sales Department 
by the appointment of two additional sales 
engineers. Mr S. Green joins the company 
from the P.M.G.’s Department and A.W.A., 
and will specialise in civil radio and micro- 
wave equipment, while Mr D. E. Sweeney 


(ex Jacoby Mitchell) will be concerned with 
radar and other equipment for the Services. 

Channel Master Pty. Ltd., of 752 Pitt - 
water Road. Brookvale, N.S.W., announce 
an improved version of their broadband TV 
distribution amplifier, to be designated type 
ADA-12-1. Details of the amplifier, which 
uses the new E810F high-slope premium 
valves, are available on application to the 
Sales Promotion Department. 


WALTHAM 

TRADING COMPANY 

229 ELIZABETH STREET, MELBOURNE 
95 OXFORD STREET, SYDNEY 
243 RUNDLE STREET, ADELAIDE 
AERIAL WIRE (EXTERNAL; 

_ 50ft, 5/6; 100ft 8/3._ 


AERIAL WIRE (Bare Copper) 

50ft—7/.029, 15/. 50ft—7/.036. 19/6 

100ft—7/.029, 28/6. 100ft—7/.036, 37/6. 

' Q (PLUS)” 12-CHANNEL TV TUNER 
Price £12/10/. 


RECEIVERS — V.H.F. 

Type R4-ARR-2, 234 to 258 MC/S. 28-volt 
operation. (No dynumotor). Convertible 
to 50 and 144 MC/S. 

£7/10/-. Pack and deliver to rail, 5/-. 


RECEIVERS 

Can be used tor U.S. satellite tracking. 
Type BC733-D 108. to 110.3 MC/S, 28- 

volt operation (No dynamotor.) 

_ £7/ 10/Del, to rail, 5/-. _ 

MEASURING INSTRUMENTS 
PULL1N LTD.. LONDON 
0-10 milliamp D.C. Meters (uncalibrated) 
4in diam. scale 3in diam. Price 27/6 


TRANSFORMERS-POWER 

230v. to 115v. Step-dosvn. 

150 Watts. 

300 Watts. 

500 Watts. 

750 Watts. 

1000 Watts. 

2000 Watts. 

3000 Watts. 

230v. to 15v. and 8v. 

2 amp. 

3 amp. 

4 amp. 

5 amp. 

6 amp. 

30v. to 32, 24, 18 12 and 6 volts. 

2 amp. 

3 amp. 

4 amp. 

6 anip. 

Pack and Post: Vic. 7/6, 1‘statc 10/. 
Variable 230v. input 0-260 output. 

1.5 amps.£12/10/ 

Del. to Rail 5/. 

AUDIO 

Plus or minus ldb 50-10,000 cycles input 
buu oh.ns. output, 200,000 ohms .. .. £3/15/ 
Plus or minus ldb to 10,000 cycles input 
U.aOv. 3u onms. 18 / vu level, output 
25,000 or 100.000 ohms .. .. £3/15/ 

puck, and Post., deliver to rail. 5 - 


£3/15/ 
£7/10/ 
£10/19/6 
£ 12 / 10 / 
£17/10/ 
£25 
£30 

£2/17/6 

£3/2/6 

£3/12/ 

£3/17/6 

£4/2/ 

£2/19/6 

£2/19/6 

£3/9/6 

£4/7/6 


SIGNAL GENERATORS 

’ADVANCh” Type E2. One only. Brand new. 
IUOkc s to lOu me s up to 200 mc/s on 

harmonies. Price.£68 

‘LLADLR" Type LSG 11 120 kc.s to 130 

me/s up to 5vu me s on harmonies £18/14/ 
Pack, and Post, id/, deliver to rail. 5 . 
POWER SUPPLIED 

•*N” Type ARI7 sets (Receivers). 

6v. D.C. and 110, 220 and 240v A.C. 
input. Price £5/ 10/. Pack, Del. to Rail, 5/- 


Te.st Prods, with Banana Plugs 
led Prods, with Alligator Clips 
lest Prods, with Alligator Pins 


7/6 

7/6 

6/6 


Alligator Clips, Red and Black, Small 
Alligator Clips, Red and Black, Large 

Min.uture Plug and Jack. 

Miniature Plug Only. .. .. 

Miniature Jack Only. 

Aerial Change Knife Switch. 

Banana Plug . 

Banana Plug Sockets . 1/ and 

Micropnone Plug Shielded. 

Microphone Plug Unshielded ... 

Tape Recorder crystal Mike . 19/6 And 
Closed Circuit Jacks. 

1/ 

2/6 

3/6 

2/ 

1/6 

12/6 

1/6 

2/ 

7/6 

5/6 

25/ 

_5/_ 


METERS 



MR 65 

0-1M A DC 


55/ 

MR1P 

0-1MA-DC 


32/6 

M065 

0-5M A DC 


47/6 

. M065 

0-10MA DC 


47/6 




47/6 




47/6 

M052 

0-5 amps DC 


55/ 

MR65P 

0-3 volts DC 


59/6 

MR38P 

0-10 volts DC 


45/ 

MR52P 

0-10 volts DC 


49/6 

M052 

0-20 volts DC 


39/6 

M052 

0-50 volts DC 


45/ 

C065 

0-150 volts AC 


55/ 

C 063 

0-300V AC-DC 


55/ 

C065 

0-250V AC-DC 


70. 

VR-4P 

VU Meter 


105/ 

VR-3P 

VU Meter 


95/ 

MR-2 

0-500M A DC 


75/ 

MR3SP 

0-200MA DC 


59/6 


Packing and Postage, 2/ 

G. 

_ 


CATHODE RAY OSCILLOGRAPH 

AWA Type 51941. TV-Radur-RF. Video up 

to 3.5 Me s. Price.£110. 

Pack and del. to rail 10/. 

2-WAY CAR RADIOPHONE 

As taken irom Melbourne Taxis. Complete 
with Microphone, Aerial Freu. arp. 50 Mc/s, 
l_ volt i>l operation. 

Price, per unit.£17/10/ 

Pa ck and Del, to_rail 10/._ 

MAIL ORDERS, P.O. BOX 5234. G.P.O., 
MELBOURNE. 

Interstate Mail Orders:— Please add freight 
to nearest rai.way station or postage on all 
goods. NO C.O.D. Orders acepted, 


JL 
























































COLLINS 

MECHANICAL FILTER 

TYPE F455 FA-21 

AS USED IN THE 

1965 Communications Eight 

OBTAINABLE AT 

£17:5:0 

Tax included, From: 

• N.S.W.— UNITED RADIO DISTRIBUTORS, 

175 Phillip Street, Sydney. Phone 28-3718. 

« S.A.— SHEPARDS TELEVISION CO., 

12a Gays Arcade, Adelaide. Phone: 8-1384. 

® ALL OTHER STATES- COLLI NS RADIO CO. 

(A/Asia) PTY. LTD., 

327 Collins Street, Melbourne. 61-2626. 


ULTRASONICS 

(Continued from page 7.) 

concomitant increase in the required 
quality of weld material, since little is 
to be gained if a structure consists of 
very high quality parent material and 
defective weldments. X-ray examination 
has long been regarded as the prime 
method of ensuring weld soundness. 
However, like any other test method, it 
has its limitations, and ultrasonic testing 
is increasingly being used to supple¬ 
ment, and in some cases replace X-ray 
examination. 

In most cases ultrasonic examination 
of welds is carried out using a probe 
designed to introduce shear waves into 
the material at various known angles. 
This sound wave is then internally 
reflected. A defect in the weld will cause 
some of the sound energy to be reflected 
back along the same path. By moving 
the probe back and forth as indicated, 
the entire thickness of the weld will be 
scanned. 

The current program of welding 
research at Port Kembla involves con¬ 
current research into the possibility of 
predicting weld service from the results 
of ultrasonic examination. 

General: The uses of ultrasonics in 
industry are certainly not confined to 
methods of flaw detection. Ultrasonic 
cleaning and grinding, grain refinement 
of solidifying metals, increasing the 
plasticity of metals during wire or tube 
drawing, ultrasonic welding and machin¬ 
ing are either in use or under develop¬ 
ment. S 


T E i S C O MICROPHONES 


RETAIL 

CRYSTAL FREQUENCY +S/T 


CM-2 

j 150-9000c/s 

£10 0 

CM-20 

100-9500c/s 

3 0 5 

CM-30 

1 I00/9000c/s 

2 16 0 

CM-50 

100/9000c/s 

1 9 3 

LM-I 

l50-9000c/s 

19 3 

RETAIL 

DYNAMIC FREQUENCY +S/T 

DMS-3 

150-9000c/s 

£3 1 3 

DM-201 

100-1 OOOOc/s 

4 12 10 

DM-301 

100-1 OOOOc/s 

7 4 6 

DM-303 

100-1 OOOOc/s 

7 11 3 

DM-307 

100-1 OOOOc/s 

7 II 3 




AGENTS: D. K. Northover & Co.—Neil Muller Ply. Ltd. Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P H. Rothschild & Co. Ltd., New Zealand. 



























































A Cursory Look at CW, AM, and SS6 

Over the years these three modes used to convey intelligence by radio 
have been a subject for discussion among amateurs. Each mode has its 
own adherents who are adamant that their choice is the best. 

By Pierce Healy, VK2APQ* 


gives when heard on a receiver not designed 
to receive it. 

It is also referred to, on occasions, as 
“modulated splatter,” due to some resem¬ 
blance it has to an over-modulated or 
improperly adjusted AM transmitter. It is 
claimed this mode gives a greater “talk 
power” than AM, reduces the interference 
between stations operating on adjacent 
channels and occupies less band space than 
other modes. 

In the more recent years, SSB has become 
very popular, particularly in the United 

Y\7HILE the pro’s and con’s for each such terms as “clippers,” “compressors” and 1 1 

** mode are numerous, the classification “audio filters” became commonplace when dem f nd f c dj] w ? market It 
of these modes by the various groups who modulators were discussed. It became b b s estimated that 8 more 8 than 90 ner 

prefer one to either of the other two are accepted that the minimum frequency range , f [h SSB ODerators use commercially 
not always to be found in text books. In of 300 to 3000 cycles was all that was ° e U^ me m However thereTowarTto 

most cases the name given, to some necessary for intelligible communication and h 2 . h ’ k t . ’ exnen cjve nieces 

extent, aptly describes or connects the mode that it was good practice to recognise these “ f equip ment for local oveMhe-back^fence 
to some familiar expression. limits. contacts, but, for long distance telephony 

These classifications are at times humo- It has been said that the restriction of contacts under all conditions, it is claimed 
rous but leave the outsider to amateur frequency response removed some of the SSB is the more reliable, 

radio bewildered. personality of the operator from the trans- claims havc been made that the advent 

To rectify this state of affairs, some P 11 *™ signal and gave SSB its first foot- 0 f 533 has brought into being a new 
examples of “affectionate” or other type of “°* d in , amateur hands. However, there standard of operating efficiency. The most 
reference to these modes are given. is no doubt that crowded hands, partial- efficient operator is judged to be the one 

The comments in no way attempt to larly in the United States, and the techm- w ho, having set up on a net frequency, is 
judge which is the best mode but to ca ^ inquisitiveness of amateurs, had quite a ble to stay on the net indefinitely! 
record some of the comments heard express- a .deal to do with present day use of From these few observations it will be 

ed on the air and in various places where this mode. appreciated that a discussion on such a 

amateurs congregate; also to answer some However, unless the amateur operator is topic could not be resolved in these notes 
of the inquiries received from readers for a linguist, there remains the language for, whichever mode is favoured, one should 
clarification of comments and references barrier that cannot be overcome as easily always be tolerant of the others. And if 
they have heard on the amateur bands. as when the CW mode is used. an amateur specialises, he should, in ac- 

Remember that an amateur is judged by T h e equipment needed for AM is more cordance with the first point in the Ama- 
the signal that emanates from his station complicated than that for CW operation, l . eurs c ° de ’ never knowingly use the air 
and that there are various ways in which b ut the exponents of this mode claim that tor OI ? e s ow *} amusement in such a way 
these modes of transmission are achieved. lt j s WO rth the effort so as to be able as lessen th e pleasure of others. 

CW — Technical classification Al. The to converse by means of “what comes ^ \Uj d a py amat J ur n °w be confused as 
oldest method of impressing intelligence naturally,” to_ which is the better, the only advice 


offered is, if possible use all three and be¬ 
come a versatile operator. You will not be 


upon radio waves, by switching the trans- SSB — Technical classification A3b. A come 

™!i,hnu n i? n £ H 0 ^ hv e inherent? rathe / m ? re con ? pleX me <; ns ° f communicat- alone as there are many who make use of 

symbols. It is referred to by adherents of mg by the spoken word, where the large seve ral modes and bands 

the other modes as a smoke signal (i.e. carrier wave necessary in both of the other B ut w h at Q f t h e future How lone before 

modes is suppressed. In effect, only the the <* La j? er ” mode becomes part this 

looked upon by some as the insurmountable variation of inflection and intensity m t a lkine Doint * 7 

S speech are transmitted. Wh5 is going to be the first amateur 

m^/ r fi Ue oft^n b r^ S rrp? P ?n a ^c S ‘‘hra« This mod e is known world-wide as in Australia to throw some “light” on this 

pounds” l°f^wVra«o“ “ duck talk ” because ° f the 
referred to as a “lid.” 

The equipment required for CW opera¬ 
tion is less complex than that required for 
either of the other two modes. To some 
extent the mode breaks down language 

barriers since, by the use of Morse and During recent months several letters have Rules 

other international codes, intelligent com- been received from readers in New Zealand, 1 . WHEN:—May 15 and 16, 1965, 


New Zealand and the Sangster Shield 


munication can be attained between per- indicating a real interest in Australian 
sons speaking different tongues. Under poor amateur activities, as recorded in these notes, 
conditions, very weak signals can be copied Therefore, an invitation is extended to 
more so than by use of the other modes. New Zealand amateurs to send notes of 

AM — Technical classification A3. The their activities that could be of interest to 
most natural means of communication a Australian amateurs. It may be the means 
human being has — speech. For many of ensuring a more active participation in 
years this mode was the only method used events organised on either side of the 
to impart intelligence by means of the Tasman Sea. 
spoken word. With the introduction of 

SSB, particularly over the past decade, this sAiNuaiiiJt 

mode is often referred to as “ancient In these days when amateurs commonly 

modulation” or the “antiquated method.” use high power and question the impor- 
Once an AM signal was judged by tance of Morse code, it is interesting to 
comparing the quality and frequency with take note of a popular annual contest 
that of broadcast stations and “BBC which reflects the opposite outlook. I refer 
quality” was the term applied or aimed for. to the contest for the Sangster Shield, con- 
With the increase in the amateur operator ducted by the New Zealand Association of 

population and the whittling down of the Radl ° ^ rans a . 

amateur frequency allocations, various The Sangster Shield was presented to the 

methods of restricting the frequency response amateurs of New Zealand by Mr Ralph 
of the modulator came into vogue and Sangster in 1927 and is for annual com¬ 
petition, to be won by the most efficient 
station. It takes note of the operator’s effi- 
, ciency in the code itself and his ability 

♦News and notes of Divisional and to make the best use of modest power. 

Club activities, submitted for in- The s an gster Shield can only be won by 

elusion in these columns, should be a N e w Zealand amateur, but attractive 
forwarded direct to Pierce Healy, 69 certificates are awarded to overseas stations 
Taylor St., Bankstown, N.S.W. who are the top scorers in each call area. 


between the hours of 8 p.m. and mid¬ 
night, New Zealand time, on each day. 
The maximum period of operation will 
be eight hours. 

2. POWER:—To compete for the Sangster 

Shield the input to the anode of the 
final amplifier and/or any other stage 
in the transmitter must not exceed 
5 watts. 

3. CW to CW contacts only are permitted. 

4. All operation must be within the 
80-metre band. 

5. (a) Contacts with any one station are 
permitted each hour, based on the 
“even hour” basis” e.g. 2000 to 2100 ; 
2100 to 2200 ; etc. 

(b) It is not permissible to contact the 
same station “twice running” e.g. at 
the end of one hourly period and at 
the beginning of the next. A different 
station must be contacted before the 
same station is contacted again. 

Except that this is permissable when 
one of the two stations concerned has 
contacted a different station between 
the contacts concerned or when there 
is a time delay of at least five minutes 
between the contacts. 

6 . All New Zealand entrants must be 
financial members of th~. N.Z.A.R.T. 











7. All radio regulations must be observed. 

8 . In the event of any dispute, the ruling 
of the Executive Council will be final. 

9. LOGS:—(a) On quarto size paper— 
preferably N.Z.A.R.T. contest sheets. 

(b) Data to be shown in the following 
order:—Date; Time; Call-sign of station 
worked; Serial number sent; Serial Num¬ 
ber received; Points claimed. 

(c) On a separate sheet, a summary to 
show the following information. 

1. Call-sign, Name and address in BLOCK 
LETTERS. 

2. Number of contacts with stations using 

5 watts or less. 

3. Number of contacts with stations using 

6 watts or more. 

4. Number of contacts with overseas 
stations. 

5. List of different Branches worked (list 
number and name), together with the 
call-sign of the station claimed for that 
Branch. 

6 . Total Score (total points for stations 
worked multiplied by the number of 
different Branches). 

7. Description of equipment used and 
power used. 

8 . Declaration that all contest rules have 
been observed. 

9. CYPHER SYSTEM: (a) RST report 
followed by Branch Number followed 
by Power Input, e.g. 569/11/04. This 
would indicate a RST report 569; 
Branch 11; and Power input of 4 watts. 
Power input will always be shown by 
two figures as over 100 watts will be 
given as 99, while inputs below 10 will 
be preceded by 0. 

(b) Overseas stations need give only 
the RST report but must receive the 
full cypher from the New Zealand 
station. 

10. (a) All overseas contacts—10 points. 

(b) New Zealand (ZL) contacts with 


power given as 5 watts or less—5 points, 
(c) New Zealand (ZL) contacts with 
power given as over 5 watts—l point. 
Final Score is total number of points 
multiplied by the number of different 
N.Z.A.R.T. Branches contacted. 

NOTE: Contacts with a contestant’s 
own Branch count as contact points 
but NOT as a Multiplier. 

11 . Mobile or mobile/portable is not per¬ 
mitted. The station must be operated 
from a fixed location for the duration 

of the Contest. 

12. AWARDS: (a) Sangster Shield to the 
highest scorer using 5 watts or less. 

(b) Certificates to the first three highest 
scorers using 5 watts or less. 

(c) Certificate to the contestant using 
high power with the highest score made 
from contacting low power (5 watts) 
stations only. 

(d) Certificates to overseas stations on 
the basis of the highest scorer in each 
call area. 

13. LOGS: Must be posted to reach the 
CONTEST MANAGER ZL2GX, 152 
Lytton Road, Gisborne, New Zealand, 
on or before June 12, 1965. 

VHF DX CONTACTS 

In the previous two issues of these notes 
details have been given of some good 
DX contacts within New South Wales and 
from Sydney across the Tasman to New 
Zealand. 

Since writing those notes, news has come 
to hand of band openings in other States 
of the Commonwealth. 

On January 9 last, a 144MC band opening 
took place between Tasmania and Queens¬ 
land. As far as can be ascertained, this is 
the first recorded opening over that path. 

Unfortunately, only one VK4 station was 
operating at the time on the 144MC band. 
Many of the other VHF operators were 
busy chasing points for contacts on 52MC 
in the Ross Hull Contest. 

The contacts were made between 


[BRIGHT STAR CRYSTALS] 



FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 
Holders include the following: DC11., F.T. 243., H.C.— 
6U., CRA., B7G., OCTAL, HC-18U. 

5.5 5.SMC TV Sweep Generator Crystals. 

£3/12/6 plus 12J p.c. sales tax. 

100 KCS ond 1000 KCS. Frequencies Standard. 
Crystals £8/10/ each plus 12J per cent soles tax 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 



The following fishing craft frequencies are available in F.T. 243 holders: 
6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 12} per cent soles tax. 
Amateur — from £3/-/- each plus 12i per cent tales tax. 
Regrinds 37/6 eoch. 

Crystals for Taxi and Hush Fire Sets also Available. 

We would be very happy to advise and quote. 


Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Messrs Atkins (W.A.) Ltd., Messrs Lawrence and Hanson 

894 Hay St., PERTH. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E Harrold Pty Ltd Messr5 ' United Radio Lnsrribu- 56 Collins St., HOBART and 
123-125 Charlotte St., fors P *Y- Lf d., 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

“Contractors to Fede-al and State Government Departments." 


BRIGHT STAR RADIO 

46 Eastgafe St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


VK.4ZWB located at Dalby 150 miles west 
of Brisbane and the following VK7 stations: 

1425 hours EST. VK.7ZAQ; Location, 
Hobart. 

1430 hours EST. VK.7LZ; Location, Laun¬ 
ceston. 

1435 hours EST. VK7ZAO; Location, 
Hobart. 

1445 hours EST. VK.7ZJG; also Hobart. 

The distance between Hobart and Dalby 
is approximately 1100 miles and from Laun¬ 
ceston 1000 miles. 

Signal reports were of the order of 
readability 5 and strength 9 in most cases, 
becoming weaker with the last contact until 
the band closed at 1500 EST. The power 
input to the final stage of the transrtiitters 
of VK7ZAO and VK.7ZAQ was 120 watts 
to a 10-element over 10-element Yagi 
antenna. VK7LZ was running 80 watts to a 
10-element Yagi, while VK7ZJG had only 
20 watts to a six-element stacked above a 
six-element Yagi antenna. 

Just prior to this opening VK3ZJQ located 
at Edithvale near Melbourne also contacted 
VK4ZWB but the signals were not as strong 
as those reported by the Tasmanian stations. 

Not to be outdone by the achievements 
of the eastern operators, the VK5 and VK .6 
barrier was broken for the first time jfor 
twelve years on January 8 . 

Operating on 144MC at 1413 hours 
WAST. VK 6 ZCN in Bunbury, Western Aus¬ 
tralia contacted VK5ZHJ in Gawler, South 
Australia. Signal reports of readability 5 
strength 5 were exchanged. 

On this occasion the band did not remain 
open for long, much to the disappointment 
of VK5ZDR who, it is believed only requires 
to contact a VK 6 station in order to claim a 
V/orked All States Award for 144MC — 
a real achievement for that band. 

ARRL — COMMEMORATIVE STAMP 

The United States has honoured amateur 
radio operators and commemorated the 50th 
anniversary of the founding of the Ameri¬ 
can Radio Relay League by issuing a special 
five-cent postage stamp. 

The stamp, as the picture shows, depicts 
a stylized radio broad¬ 
cast wave with a por¬ 
tion of a radio dial 
and is purple on white 
paper. It was first 
issued on December 
15, 1964, at Anchor¬ 
age, Alaska. 

In a Press release 
received from the 
United States Infor¬ 
mation Service, details 
were given of the 
growth of the ARRL 
since it was founded 
by Hiram Percy 
Maxim in 1914. 

The present membership is about 86,000 
and is the largest amateur radio organisa¬ 
tion in the world. There are 266,000 licensed 
amateur radio operators in the United States, 
where a citizen of any age who can pass a 
strict Federal Communications Commission 
examination may receive a government 
licence to operate on certain frequency allo¬ 
cations. 



YL’s AND VISITORS 

The small but active group of Sydney YL 
operators took a break during February 
from chasing DX to welcome Aline Clowes, 
VK 6 YL, and husband Bill, VK 6 RX, who 
arrived in Sydney on a holiday from Perth. 
Aline has the distinction of being the only 
YL operator in Western Australia and 
enjoyed the opportunity of meeting the 
Sydney group. 

It is rumoured that the number of certi¬ 
ficates and awards being collected from 
overseas by the combined efforts of these 
YL operators is creating a problem in pro¬ 
viding frames and wall space to display 
them, to say nothing of the strain being 
placed on the QSL bureau! 

Another visitor to Sydney was GD3MHM 
—Chris Hodson, ship’s operator on the 
M.V. Fleetbank. Chris’ home QTH is the 
Isle of Man but, unfortunately, due to 
British Post Office regulations, he is not 
permitted to operate Maritime Mobile. 




















Following an inconclusive vote by Divi¬ 
sions on a proposed change in the method 
of appointing the personnel to the Federal 
Executive of the W.I.A., the Federal Execu¬ 
tive for 1965-1966 has been nominated and 
elected in accordance with the terms of 
the existing Federal Constitution. 

The following officers have been elected 
to take up duties following the Federal 
Convention to be held in Melbourne over 
Easter, 1965. 

President: Max Hull, VK3ZS. 

Vice-President: Harold Hepburn, 

VK3AFQ. 

Secretary: Peter Williams, VK3IZ. 

Members: Dave Rankin, VK3QV; 

L. A. Seedsman, VK3IE; William Mit¬ 
chell, VK3UM; K. Connolly, VK3ARD. 

The twenty-ninth Federal Convention of 
the Wireless Institute of Australia will be 
held in Melbourne over Easter weekend. 
Federal Councillors from all Divisions will 
attend to discuss matters relating to the 
administration of the Institute, relations with 
Governmental and kindred Amateur bodies. 

NEW SOUTH WALES DIVISION 

As is customary at the February General 
Meeting of the Division each year, the 
lecture for the evening is devoted to some 
aspect of VHF activities and is presented 
by a member of the VHF and TV Group. 

The lecturer at the meeting held on 
Friday evening, 26th, was Paul Jackson, 
VK2ZPJ. Paul gave a very interesting lec¬ 
ture on the type of equipment used, the 
advantages VHF has for local fixed station 
and mobile operation, as well as the enjoy¬ 
ment to be obtained by operating in the 
field. 

A complete home-constructed 144MC 
station was demonstrated and several con¬ 
tacts were made using a three-element beam 
inside the meeting room. 

A series of colour slides were shown of 
field day activities and the methods used 
to set up a station in the field. 

The vote of thanks was proposed by 
Keith Howard, VK2AKX, and carried by 
acclamation by those present. 

DUNROSSIL MEMORIAL LECTURE 

The Institution of Radio and Electronic 
Engineers honoured the Wireless Institute 
of Australia by including the President, 
Vic Cole, VK2VL, Vice-President Ivan 
Agar, VK2AIM, and Rex Black, VK2YA, 
Co-ordinator of the Youth Radio Scheme, 
of the N.S.W. Division in the official guests 
attending the “Dunrossil Memorial Lecture” 
presented by H.R.H. the Duke of Edin¬ 
burgh. 

CENTRAL COAST SECTION 
8th ANNUAL FIELD DAY 

All attendance records for a New South 
Wales Field Day were broken at Gosford 
on Sunday, February 21, when members 
of the Gosford Radio Club were hosts for 
the Central Coast Section 8 th Annual Field 
Day. 

Held at the Gosford Racecourse, where 
all necessary amenities are available, in 
good weather, the day was an outstanding 
success. Present were 151 amateurs, with 
their wives and families, bringing the total 
attendance to just on 500. 

The catering by the ladies in providing 
morning tea, lunch and afternoon tea left 
nothing to be desired, while drinks, ice¬ 
cream, watermelon and oranges added to 
the picnic atmosphere. 

Amateurs from Sydney, Newcastle, Wol¬ 
longong, Gosford districts, the Blue Moun¬ 
tains, the North Coast, Queensland and 
New Zealand, were to be seen renewing 
old friendships and discussing present-day 
trends in radio and electronics. 

A fine range of prizes were presented 
at the end of the day to the winners of 
the various events of skill and luck by the 
New South Wales Divisional President, 
Vic Cole. VK2VL. 


An auction sale of numerous pieces of 
equipment was well patronised, while a 
display of Swan Single Side Band equip¬ 
ment by Ron Richardson, VK2ALR, and 
Galaxy equipment by Arie Bles, VK2AVA, 
had many interested inquirers. 

Contest results were: — 

HF Scramble: Harold Burtoft, VK2AAH, 
1st; Berry Beresford, VK2ABB, 2nd. 

VHF Scramble: Paul Jackson, VK2ZPJ, 
1st; Dave Andrews, VK2AWZ, 2nd. 

144MC Hidden Transmitter Hunt: Dave 
Andrews, VK2AWZ, 1st; Bob Lear, 
VK2ASZ, 2nd. 

144MC Pedestrian Hidden Transmitter 
Hunt: Vince O’Donnell, VK2ZOD, 1st; Paul 
Jackson, VK2ZPJ, 2nd. 

144MC Hidden Transmitter Hunt (under 
14 years): Mark Swinton, harmonic 
VK2AAK. 

Best Home-Built Piece of Equipment: 1st, 
Dick Norman, VK2ZCF (144MC Trans¬ 
mitter); 2nd, Fred Adams, VK2ALA (SSB 
Transmitter). 

Gent’s Guessing Contest: Gerald Sabin, 
VK2AGS. 

Ladies’ Guessing Contest: Helen Grivas, 
VK2AQX (XYL). 

When closing the day’s proceedings, the 
Gosford Club President, Alec Swinton, 
VK2AAK, thanked the trade houses and 
all who supported the event. 

The Annual Meeting of the Central Coast 
Section will be held on Friday evening, 
April 16, in the School of Arts, Gosford, 
commencing at 7.30 p.m. 

The membership now stands at 50, with 
two having passed the A.O.C.P. examination 
in January, making a total of 37 licensed 
members. 

A practice followed at meetings is for 
members to describe projects they are work¬ 
ing on. To the present time, over half 
of the members have contributed to the 
series of lecturettes. 

CANBERRA RADIO SOCIETY 
CONVENTION 

The Canberra Radio Society extends an 
invitation to attend their Annual Conven¬ 
tion to be held over the Easter Holiday 
weekend, April 16 to 19, 1965. 

A program with plenty of interest for 
the whole family has been arranged. Pro¬ 
ceedings will commence with a mobile con¬ 
test for those travelling to Canberra and 
registration on arrival at the society’s club 
rooms. 

On Friday evening there will be a social 
evening with films and supper. 

An inspection of the Tidbinbilla Space 
Tracking Station has been arranged for 
Saturday morning, followed by a picnic 
lunch at the Cotter Dam Reserve. In the 
afternoon there will be HF and VHF hidden 
transmitter hunts, also a receiver contest 
in which the power of a transmitter will 
be progresively reduced and frequency 
shifted in order to judge the receiver’s 
performance. 

A dinner will be arranged for Saturday 
night. 

On Sunday there will be a visit to the 
Australian National University — Nuclear 
Physics Department. On the radio side there 
will be an all-band scramble, followed by 
VHF and HF hidden transmitter hunts. In 
the evening there will be films and a social 
get-together at the club rooms when the 
presentation of prizes will be made. 

The Convention will conclude on Monday 
with a visit to the Belconnen Naval Trans¬ 
mitting Station where there are acres of 
antennae including log-aperiodics, trans¬ 
mitters running several hundred-thousand 
watts, banks of frequency synthesisers and 
other installations of interest. 

Following this tour of inspection, fare¬ 
wells will be exchanged. Registration fee 
for the family is 10 /. 

Accommodation may be booked through 
Ken Mattei, 86 Wilshire Street, Dickson, 
A.C.T. 


TUDOR RADIO 

L. £. Chapman 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE LA 1011 


ESTABLISHED 1940 


TV CABINETS TO CLEAR 

Ideal for speaker enclosure. £2 each 
Philips TV tuners: NT3001 £7/10/- 
Transistor transformers, large 10 0 
Transistor miniature speaker and 
drive transformer, pair 10 0 

TV safety glass £1 15 0 

2 and 3 gang Condensers 10 0 
Garrard plug-in Stereo hds. £2 0 0 

TV masks, 17, 21 or 23 inch 15 0 

POTS 15K, 50M, 1 meg., i meg., 
0.25, 200M.lin., 50,000 switch, 

50K, 20,000. 


. 5/- each 

POTS 100K . 5/ each 

POTS switch, 10K, 25.000, F meg., 

1 meg., 100K log.7/6 each 

POTS 1 meg. gang . 12/6 

10,000 5/ 

POTS Concentric dual, 0.25, 0.25, 

0.1 meg., 2.500, 10.000, 0.1 meg., 

50.000, 0.1 meg.5/- each 

TV Power transformers ideal for 


Amplifiers 300 mil 225 a 

side 


£4 

Silicon Diodes 210 . 

. 7/6 each 

SPEAKERS 

MSP 20928 12 PQ 

£6 

15 

0 

Rola 5 x 4 3a 15 ohm 

£1 

5 

0 

Rola 4x3 10 15a 27 ohm £1 

0 

0 

MSP 3F inch 

£1 

0 

0 

MSP 8 inch twin cone 15 
ohm 

£2 

15 

0 

MSP 6x9 twin cone 15 
ohm 

£2 

15 

0 

MSP 12 inch twin cone 
15 ohm 

£3 

15 

0 

MSP 4 inch 3 ohm 

£1 

0 

0 

M.S.P. 7 x 5, 3, 15 ohm. 

£1/15/- 

Magnavox 5 inch 3 ohm 

£1 

5 

0 

Rola 5B 3 ohm 

£1 

0 

0 


Mini Cable 4 strand shielded, lots 
of uses including Microphone 
Cable 1/- yard 

Radio knobs push on 5/- doz. 

Miniature valve sockets 7 and 9 
pin 1/- each 

Octal 1/- each 

5 pin large 1/- each 

National power transformers 40 mil. 
225 a side £15 0 

TV picture tubes Philips 23 inch new, 
not regunned, with your dud £10 
Philips IF 455KC 7/6 each 

Oscillator R.S.C. 5/- each 


STEREO AMPLIFIER K1TSETS 

Every component including speakers 
3 F watt per channel .. £11 0 0 
5 watt per channel . . £13 10 0 

R.C.S. BROADCAST AND 
SHORTWAVE BRACKET 

Including Switch and Trimmers, 

£1/5/. 

TV AERIALS 
All types £1/15/0 to £10. 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 established 1947 


MULTIMETER MODEL 200H 

20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 

DC volts: 0-5. 
25. 5a 250. 
500, 2,500. 
AC volts: 0-10. 
50. 100. 500. 
1 , 000 . 

DC current: 
0-50 uA.; 25. 
250 mA. 
Resistance: 0-60 
K ohms: 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
AC 5v); 

0.0001 - 0.01 
uF. (at AC 
250v. 

Decibel: Minus 
20 db. plus 
22 db. 

Output range: 0-10, 50, 100, 500, 1,000. 
Battery used: UM3 1.5s, 1-piece. Dimensions: 
3Vi x AVi x 1 V»in. 

Complete with internal battery, testing-leads 
and prods. 

Price £5/12/6 inc. tax 


MODEL SE-550 


VERNIER 
DIALS 

Ratio 8 to 1 reduction, scaled 0-10 

Type T501, P/a” diam. 17/6 inc. tax 

Type T502, 2” diam. 22/- " " 

Type T503. 3” diam. 2S/- " " 

Packing and Postage lid. _ 

STEREO ^AMPLIFIER 

10 WATTS 

Manufactured to give stereo amplification 
over a wide frequency range, the Stereo 
Amplifier uses the new 6GW8 Audio 
Tubes to attain its fine performance. It 
has stereo inputs and outputs to suit most 
requirements. We can also supply any 
auxiliary equipment that may be required. 
SPECIFICATIONS 

MAX. OUTPUT POWER: 10 Watts. 5 Watts 
per channel. 

FREQUENCY RESPONSE: 50 to 15.000 c.p.s. 
plus minus 1 db. 

HARMONIC DISTORTION: Less than 2 r /r at 
normal levels. 


METERS 

M052 2 -%in Round Face, 2in Hole. Black 


Plastic Case. 

MO 52 5(H) 11 A IX' . £2 

M052 I m a IX . 37/6 

M052 5 amp. DC . 37/6 

M052 15 amn. DC . 37/6 

EW—20 2 l /*in x Vim, rectangular tace, 2in deep 

EW 20 I m a DC . 42/6 

“S” Meters read SI to S9 plus 10 to 30 db. FSD 
1 m a. 

MR2P .37/6 

VU METERS 

MR3P .£4/2/6 

MR65 . £4/2/6 

MR IP P/iin Square Face. I in Round Hole, 
Clear Plastic Case. 

MR IP lm/A.32/6 


MR2P 1-Viin Square Face. lViin Round Hole. 
Clear Plastic Case. 


HIGH SENSITIVITY 
MULTITESTER 

100,000 ohms per volt D.C. 12,500 ohms per 
volt A.C. 

RANGES: 

D.C. Voltages: 0—0.5—2.5—10—50—250—500— 
1.000 volts. 

A.C. Voltages: 0—2.5—10—50—250—1000 volts. 
D.C. Current: 0—10uA—2.5mA—250mA and 10 
Amp. 

RESISTANCE: 1000R. 100R. I0R, 1R: (centre) 
160K. 16K, 1.6K, 160 ohms (Max.) 20M, 2M 
200K 20K ohms. 

DECIBELS: —20 db to + 62db (Odb equals 
0.775 volt). DIMENSIONS: 6in x 4in x 2'Ain. 

PRICE: £12/17/6 (inc. tax). 


FERROCART 
POCKET MULTIMETER 



Size: 3 '/j x 2Vi x 
Complete with leads 


PT34 

300 uA movement. 
AC and DC voltages: 
0-10. 0-50. 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1. 0-100. 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 

.i nchcs .. 57/6 


SPEAKER TRANSFORMERS 

E Type, 5,000 ohms—3-5 ohms. 

E Type, 7,000 ohms—3.5 ohms. 

5,000 ohms—15 ohms. % « / /r • -r 

7,000 ohms—15 ohms. 1 0/0 II1C. I OX 

recording”™ PE 


CROSSTALK AT 1 KC: Better than 40 db. 
HUM AND NOISE: 40 db. below rated output. 

INPUT (FOR FULL OUTPUT): 

Phono CER.: 0.22V., 100,000 Ohm 
Phono x-tal: 0.24V., 50,000 Ohm. 

Aux.: 0.15V., 150.000 Ohm. 

OUTPUT IMPEDANCE: 4, 8 and 16 Ohm. 
(Each channel) 

SELECT SWITCH: 

1. Phono Stereo. 

2. Aux. Stereo. 

3. Phono—Mono. 

4. Aux. Mono. 

VOLUME CONTROL: 

Channel 1 with Power Switch 
and Channel 2. 

TONE CONTROL: 

More than 14 db. at 10,000 c.p.s. 

More than II db. at 100 c.p.s. 

VACUUM TUBE: 2-6GW8, 1-6CA4. 

POWER SUPPLY: 240V., 50 c/s, A.C. 
OVERALL DIMENSIONS: 11” x 6 V 2 " x AV 2 ". 
NETT WEIGHT: 101b. 

PRICE: £19/17/6 Inc. Tax. 


CENTRAL MODEL CT-330 
MULTITESTER 

20,000 ohms per volt D.C. 10,000 ohms per 
volt A.C. 

RANGES: 

D.C. VOLTAGES: 0-0.06—6—30— 120—600— 
1200—3000—6000v.. 20K ohm p.v. 

A.C. VOLTAGES: 0 —6—30—120—600—1200v. 
10K ohms p.v. 

D.C. CURRENT: 0—0.06—6—60—600 mA. 
RESISTANCE: 0—6K—600K—6 Meg.—60 Meg. 
DECIBELS: -20 to + 36db. 

PRICE: £8/10/ (inc. tax). 


MR2P 
MR 29 
MR2P 
MR2P 
MR2P 
MR2P 
MR3P 


50uA.DC 52 6 
100uA.DC 45/ 
500uA.DC 37/6 
IMa.DC 35/ 
5Ma.DC 35/ 
10Ma.DC 35/ 


MR2P 

MR2P 

MR2P 

MR2P 

MR2P 

MR2P 


15Ma.DC 35/ 
50Ma.DC 35/ 
100Ma.DC 35/ 
250Ma.DC 35/ 
15Amp.DC 35/ 
“S’* Meter 37/6 


3in x 3V8in Square. 2’/2in Round Hole 


U/ 2 in deep. Clear Plastic Case. 


MR3P 

MR3P 

MR3P 

MR3P 

MR3P 

MR3P 

M065 

Deep. 

M065 

M065 

M065 

M065 

M065 

M065 

M065 

M065 

M065 


50uA.DC 82/6 
500uA.DC 55/ 


MR3P 

MR3P 


IMa.DC 47/6 j vrp-ip 
5Ma.DC 47/6 I MR3P 


10Ma.DC 47/6 
25Ma.DC 47/6 
3Viin Round 
Black Plastic 
100uA.DC 55/ 
500uA.DC 37/6 
IMa.DC 35/ 

5 Ma. DC 35/ 
10Ma.DC 35/ 
20Ma.DC 35/ 
50Ma.DC 35/ 
100Ma.DC 35/ 

150Ma.DC 35/ 
MR 52 2'/2in Square 
Black Plastic Case. 

MR52 500uA.DC 47/6 
MR52 IMa.DC £2 

MR52 5Ma.DC £2 

MR52 10Ma.DC £2 

MR52 25Ma.DC £2 


50Ma.DC 47/6 
100Ma.DC 47/6 
250Ma.DC 47/6 
MR3P 500Ma.DC 47/6 
MR3P ‘VU”Meter 47/6 
Face. 2'/6in Hole, I'/on 
Case. 

250Ma.DC 35/ 
500Ma.DC 35/ 
15v DC 35/ 
30v DC 35/ 
300v DC 42/6 
300v AC 42/6 
1 Amp. DC 35/ 
30-0-30 Amp. 

42/6 


M065 

M()65 

M065 

M065 

M065 

M065 

M065 

M065 

DC 


Face. 2:n Round Hole, 


MR 52 
MR52 
MR52 
MR52 


50Ma.DC £2 
100Ma.DC £2 
250Ma.DC £2 
500Ma.DC £2 


SPECIAL 

12AT7, 7/6 each or 3 for £1 


CLIENTS PLEASE NOTE 

ALL PRICES QUOTED IN THIS ADVER¬ 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD POSTAGE 

WHEN ORDERING 


WELL KNOWN MAKES BRAND NEW IN 
CARTONS 


150ft. on 3in Reel (Acetate) . 

225ft. on 3in Reel (Mylar Base). 

300ft. on 3in Reel (Tensilised Mylar) 

500ft. on 3in Reel (Tensilised My.ar) .. 

600ft. on 3'/4in Reel (Tensilised Mylar) 
900ft. on 5in Reel (Acetate Base) . . 
1200ft. on Sin Reel (Tensilised Mylar) .. 

1800ft. on 5in Reel (Tensilised Mylar) .. 

1200ft. on S 3 /iin Reel (Acetate Base) 
1200ft. on 5-Viin Reel (Mylar Base) .. .. 

1200ft. on 7in Reel (.Acetate Base .. .. 

1200ft. on 7in Reel (My.ar Base). Special 
1800ft. on 7in Reel (Acetate Base). Special 
1800ft. on 7in Reel (Mylar Base) 

2400ft. on 7in Reel (Mylar Base) . . 

3000ft. cm 7in Reel (Tensilised Mylar) .. 

3600ft. on 7in Reel (Tensilised Mylar) .. 

ALSO EMPTY TAPE SPOOLS 
3 inch . 

3 'A inch. 

4 inch . 

5 inch . 

5-Vi inch. 

7 inch . 


7/6 

10 / 

12/6 

16/ 

17/6 

19/6 

35/ 

52/6 

32/6 

35/ 

22/6 

27/6 

35/ 

42/6 

52/6 

75/ 

92/6 


2/6 

3/3 

3/6 

3/6 

5/6 

5/ 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT. AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS. ETC. 


LSG 11 
SIGNAL 
GENERATOR 



120 Kc.-390 Me. 

Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals; 120 to 390 Me. on harmonies. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7. 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied). 
1 to 15 Me. 100, 117 or 230v. A.C. input. 

50/60 c.p.s. Size: IV 2 x 10-Vi x 4'/2in. Weight: 
6lbs. 


OR IN PLASTIC STORAGE CASE 


5 inch. 8/ 

7 inch.12/ 


Price: LSG1I—£16/17/6 Inc. tax. 
LSG10—£13/17/6. 


SOLDERING IRONS 


"SCOPE" 6 Second Soldering Iron, 
recommended working voltage: 4 volts. 

AC DC (I00W). 45/ 

"SCOPE" De-Luxe Model, as above, with 
stainless Steel barrell. in Plastic Pouch 50/ 
"MINISCOPE” Soldering Iron (uses stan¬ 
dard Transformer) in Plastic Pouch .. 45 

TRANSEORMER. Suitable lor Scope or 
Biiko. Soldering Irons. 23() volt to 3.3 

volt. 50/ 

"BIRKO” 6 Second. Soldering Iron. 4 to 
6 Volt AC/DC. in Plastic Pouch 39/6 

Or with Transformer. £4/4/ 


ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit. 

4d. yd. 































































URUNGA CONVENTION 

The popular Urunga Convention will be 
held over the Easter weekend, April 16 to 
19. A very good program is being prepared 
and a cordial invitation is extended to all 
amateurs who may be holidaying on the 
North Coast. 

Accommodation may be booked by writ¬ 
ing to the Secretary, Urunga Progress Asso¬ 
ciation. Proceedings will commence at the 
Ocean View Hotel, Urunga, on Friday 
evening at 8 p.m. 

QUEENSLAND DIVISION 

In keeping with the progress being made 
generally in the activities of the Queensland 
Division, a modernisation of equipment pro¬ 
gram appears to be under way. 

Two wartime and earlier vintage trans¬ 
mitters are to be replaced by a Galaxy V 
SSB transmitter. An addressing machine is 
to be purchased also. 

SOUTH AUSTRALIA 

The first Division to give any indication 
that they are looking to the time when 
the “Aussie Dollar” replaces the “quid,” 
or to be more precise, “ten bob,” is the 
South Australian Division. A motion pre¬ 
sented at the Annual General Meeting 
recommended and set our membership sub¬ 


scriptions to be adopted when decimal cur¬ 
rency is introduced in 1966. 

There has been the usual falling off in 
VHF activity, particularly on the 52MC 
band, since the conclusion of the Ross 
Hull Contest. However, several operators 
continue to monitor the band and have 
been rewarded with some good DX con¬ 
tacts. The best opening occurred on 
February 1, when openings to VK 1; 2; 4; 
6 ; 7 and ZL were reported. 

WESTERN AUSTRALIA 

The Annual General Meeting of the 
West Australian Division will be held on 
April 20, when the council for the ensuing 
year will be elected. All members are invited 
to attend. 

On Sunday, February 7, a WICEN exer¬ 
cise was held in conjunction with the John 
Moyle Memorial National Field Day. The 
frequency used was 52.65MC. Those taking 
part were portable stations VK6s MM; CW; 
ZCQ; ZBO; ZEZ; ZBJ; ZFM. Home 
stations VK6s ZEP; HK and ZDB also 
participated. 

QSL—ACKNOWLEDGMENT 

The exchange of a QSL card following 
a successful two-way contact between 
amateur operators may not be as prolific 


as in the years gone by due to rising costs 
of cards or, as it has been expressed in 
some circles, the poor return obtained for 
the number of cards sent out. 

However, the QSL card still has an 
important role in amateur radio activities 
being, in all major awards issued by amateur 
radio societies, the only accepted proof 
that specific contacts were made. 

To the short wave listener, the receipt 
of a QSL card from a DX amateur station 
or a commercial broadcast station is often 
the reward for many hours of patient listen¬ 
ing. 

The collection and distribution of QSL 
cards for the members of the many amateur 
radio societies throughout the world is made 
through the society’s QSL bureau, operated 
by one of its members. 

In addition to these bureaux, many 
amateurs act as QSL managers for DX- 
peditions and amateur stations who may 
be operating from remote areas where postal 
services are practically non-existent. 

The American amateur radio magazine, 
“CQ,” in the January issue carries what 
is probably the most comprehensive list of 
QSL managers yet published. Nearly 500 
amateurs are listed who perform the arduous 
task of sorting and dispatching of cards 
on behalf of fellow amateurs. 


f~W.I.A. YOUTH RADIO SCHEME 


Three members of the Wireless Institute 
Youth Radio Scheme, Joseph Mack 
VK2ZMM of Sydney, Rodger Davis 
VK1RD and James Watson VK1JR of 
Canberra, were among the guests invited 
to attend the “Dunrossil Memorial Lec¬ 
ture” presented by His Royal Highness the 
Duke of Edinburgh. 

The lecture was given on February 23rd 
in the Science Theatre of the University of 
New South Wales to members and dis¬ 
tinguished guests of the Institution 
of Radio and Electronic Engineers. 

While awaiting the arrival of His Royal 
Highness, introductory remarks on the pro¬ 
ceedings for the evening were made by 
Bruce Webster, well-known Australian 
Broadcasting Commission personality. 

Included in the resume of the organisa¬ 
tions represented by those present was the 
Wireless Institute and the names of the 
Youth Radio Scheme members. 

At the conclusion of the supper follow¬ 
ing the lecture, His Royal Highness moved 
among the guests and spoke with the boys 
and Mr Rex Black VK2YA Co-Ordinator of 
the Y.R.S. A truly memorable evening for 
three young amateurs. 

Y.R.S. CERTIFICATES 

To obtain a certificate Youth Radio Club 
members are required to satisfy the re¬ 
quirements set down for the various grades. 
The conditions set down to gain such 
awards require quite a deal of effort on the 
part of the student as shown in the re¬ 
quirements for The Radio Telephony Opera¬ 
tor’s Certificate (Grade 3). 

To qualify for this certificate a candidate 
must meet the following requirements:— 

(A) General requirements: (i) Must have’-; 
been an associate member of the Wireless 
Institute of Australia OR a financial mem¬ 
ber of an affiliated radio club OR a 
registered member of a youth radio club 
OR a registered non-club participant in 
the Youth Radio Scheme for a period of 
at least THREE MONTHS. 

(ii) Must have held the Elementary Radio 
Certificate or higher award for a period 
of at least TWO MONTHS. 

(B) Practical tests: (i) Must conduct, un¬ 
der the personal supervision of a licensed 
amateur and in strict accordance with 
regulations imposed by relevant sections of 
the “Handbook for Operators of Radio 
Stations in the Amateur Service,” at least 
THIRTY complete contacts with other 
licensed stations on the amateur bands, 
using a Radio Club and/or such other 
licensed amateur station(s) approved in 


writing by the State Supervisor of the 
Youth Radio Scheme. 

(ii) Must compile and submit a neat and 
complete log book recording the con¬ 
tacts made for Test (B) (i) above and 
certified for every contact by the super¬ 
vising licensed amateur radio operator. 

(iii) Must demonstrate to the satisfaction 
of an examiner appointed by the State 
Supervisor of the Youth Radio Scheme a 
sound knowledge of the following:— 

(a) The method of making a general 
call (CQ). 

(b) The method of answering a general 
call from another amateur station. 

(c) The method of reporting readability and 
strength of telephony signals. 

(d) The meaning and uses of the following 
“Q” signals: —QRA, QRL, QRM, QRT, 
QRX, QSB, QSL, QSO, QSP, QSY, 

QTH. 

(e) The NATO Phonetic Alphabet. 

(f) The amateur call-sign prefixes of FIF¬ 
TEEN countries in the Pacific area. 

(g) The band limits of FIVE authorised 
amateur bands. 

(h) The treatment of persons suffering from 
electric shock, including mouth-to-mouth 
resuscitation. 

(iv) Must demonstrate ability to tune the 
Radio Club’s or other authorised stations 
short wave receiver for maximum operating 
efficiency and must understand the function 
of the various controls. 

(v) Must demonstrate ability to tune the 
Radio Club’s or other authorised station’s 
transmitter for maximum operating 
efficiency. 

(vi) Must demonstrate ability to use fre¬ 
quency measuring equipment installed in 
the amateur radio station(s) on which con- 

acts for Test (B) (i) above have been made. 


A note has been received at the VK2 
QSL Bureau that 5X5JG has ceased opera¬ 
tions from Uganda early in March and 
anyone who has not yet received a QSL 
card can contact him at: J. Marland, C/- 
Mooney, 7 Moorcroft, Kirkholt, Rochdale, 
Lancashire, U.K. 

Also Allan Smith, ex VK2AIR now 
9M4YY, will be visiting Sydney and will 
be looking forward to meeting old acquaint¬ 
ances. 

Recently, while working Trevor Evans, 
VK2NS, W9GDW checked his QSL file 

(Continued on page 116.) 


ACOS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. Ltd., 
5 Northumberland St,, Sth. Melbourne, Vic. 



OX ANTENNA 


• Rejects Noise and Ghost 

• Sharp Focus Reception 


Now! TV Antenna that 
combines versatility with 
practical electronic design 

The DX "SX—I SILVER RIBBON” is 
absolutely phenomenal . . . the most 
sensitive, selective tuning mechanism 
ever devised for an indoor antenna. 

only 65/- Posted 2/6 extra 

RADIO HOUSE PTY. LTD. 

306 PITT ST SYDNEY 
Telephone 26-2817 
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SPECIAL PURCHASE OF FACTORY STOCK 


RESISTORS, COMDEX SECS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including ST.C. and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganitc in values from 200 ohm. to 5 meg in 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/- per 100. Our Price, 20/- per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/- per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 

The potentiometers are all current types and include switch pots, and dual concentric. 

List price, £6 per dozen. Our Price, 25/- per dozen. Post and packing, 2/6 extra. 

FDSC For a Period with each lot of resistors, condensers or potentiometers purchased we will sup- 

mgtrr ply free a U.C.C. multiple electrolytic condenser 75 mfd plus 25 plus 5 plus 5 at 400 V.W. List 
price 22/-. 


New English Miniature tlxl Switches 

3L 




These new miniature eleven-position 
¥ single-bank switches are 1” diam. 

| t -—f with i” spindle, they have silver- 
fu - plated contacts and high quality in¬ 

sulation suitable for H.F. use. 

4/9 each. Post and packing 1/6. 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Sty'll have lust been superseded. We are selling 
same at LESS THAN HALF PRICE. Available In STEREO at 
£12/15/. POST AND PACKING EXTRA: N.S.W., 15/-} QLD.» 
_ VIC., TAS., 22/6; W.A., S.A., 30/-. _ 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a 6pecd of 
7,000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 

5Vsin x 3Vain, with 5/l6in spindle.37/6 

Post. N.S.W. 5/-; Post. Interstate. 8/6. 


NEW 4-SPEF.D STEREO 

PLAYER F.O.R.£8/15/0 

NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3 6; Interstate, 4/6. 

LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 390 Megs. 
Provision for crystal. p 1 *5 / 1 / 

Post N.S.W. 7/6: Interstate 12/6. 1 •* / 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37 6. Post, N.S.W., 2/1 Inter¬ 
state, 2 . Transformer for above rectifier lapped for 6 or 12 volt, with circuit 
for charger, 47 6. Post, N.S.W., 7 6; Interstate, 10'. 

As above, 6 or 12 v., at 2 amp, 27/6. Post! N.S.W., 3 6; Interstate, 4/6. Trans¬ 
former for abuse. 37 6. Post: N.S.W., 3 6; Interstate, 4 6. 

NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3Viin, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Pom! 
N.S.W. 3 6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln. 6v. 7/6. 
Post and Packing 2 . 


NEW COLLARO 2 & 4 TRACK TAPE DECKS 


NEW GARRARD TAPE DECKS 

AT LESS THAN HALF PRICE 



SINGLE SPEED 3iin takes 
4 in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. 12/6. Inter¬ 
state 20/. 

OSC. COILS.15/- 



These current model 3-spced 
Tape Decks, speeds l 7 /», 3-34 and 
7>/a, have provision for third 
head, spool size to 7in., 3-digit 
counter, pause control, 3 shielded 
motors. Available in 2-track or 
4-track with Michigan heads. 

2-track.£19 

4-track.£26 

Post and packing extra: 

N.S.W. 20/; Interstate 30/. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


i - 


70 mfd + 30 mfd 400v 9 6 

100 mfd - 200 mfd 350v. 12 6 

50 mfd 12v. 2 0 

64 mfd 350v .... 76 

16 mfd 4- 8 mfd 300v W 7 6 


70 mfd - 25 - 5 + 5 400v W 12 

8 mfd 400v pig tail. 4 

16 mfd 400v. 5 

25 mfd 25v.2 


POST EXTRA 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 

Extends to 36in each section 
can be used singly for car or 

portable radio.20/ 

POST 2/-. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 



25 WATT.£26 17/6 

15 WATT £21,17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with A. and R. output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be kid plied with Line output transformer tapped from 100 to 600 ohms If 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt).• • 67/6 

Crystal Microphones for amplifier.47/6 
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Special Purchase ot Manufacturer’s slock of Transistors and Transistor Components 
enables us to offer Transistors and kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 


tl 


NEW ENGLISH MAZDA TRANSISTORS 


TYPE 
X A 101 
XV 102 
X R103 
MTC71 


F.OITVALF.NT 

0( 45 R.F. Trundvtor . . .5/6 ea. 

OC44 Ovc. Transistor. . . . 7/6 ea. 

OC75 Audio general purpose.7/6 ea. 

OC7I General Purpose 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 16 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


NEW VALVES AT BARGAIN PRICES 


866 

. . .. 15/ 

1 2K8. 

. . 10/ 

1K5G . . . 

. . . . 4/ 

6K7GT 

6X5GT 

.. .. 7/6 

F.K32 

.. 6/9 

1M5G 

. . . . 4/ 

6U7G 

5Y3GT 

. . .. 9/9 

6SA7GT . 

9/6 

1K7G 

. . . . 4/ 

5Z4G . . 

.. .. 12/6 

6SH7 . 

. . . . 5 6 

7C7 

6J6 . 

. .. 12/ 

1Q5G 

. . .. 2/6 

6C BG 


12AIJ7 

1T4 

. . .. 4/6 

1P5G . 

. .. 2/6 

6SS7 . 

8/6 

12AT7 

3S4 . . 

1A7GT 

.10 
. . 9 6 

1C7G 

. . . . 3/ 

6H6GT . . . 

. . . 2/6 

6SN7 . 


10/ 

9/6 


1D8GT 9/6 

6K8G 69 

6SJ7GT 9 6 


Please add postage on all valves. 


6F6 .10/ 

12SK7. 5/ 

6B8.10/6 

VR6SA .2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
X ' 6V BATTERY PLaYER 



MONO 

STEREO 


; .# 


£4/17/6 

£5/17/6 


Post and Packing, N.S.W. 7/6. 
Post & Packing Interstate 12'6 extra 


NEW IMPORTED "NATIONAL" 
TRANSISTOR SIX PORTABLES 

These small Portables, size 3iin x 2$in x 
Uin have excellent tone and good sensi¬ 
tivity. Selling at less than wholesale price. 

£14/17/6 (Post free) 

Supplied with leather case. 



NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x Uin x 7in. 

£5/15 - Post and Packing: N.S.W. 9'-. Interstate 12/*. 


MITY-AMP 

5-Transistor amplifier. 2 watt output, 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, intcr-com. or any appli¬ 
cation where a small amplifier is required. 

Circuit supplied. £7/15/- 
Post and Packing S'. 


EXTENSION SPEAKERS 

New 9x6 speakers In case with volume 
control, 75'. Post: Interstate, 5/6; N.S.W., 4'. 


NEW POWER TRANSFORMERS 

6<)niA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 mA, fil. 
6.3 and 5v., 27/6. Post.: N.SAV., 4/; In¬ 
terstate, 7, 6. 

60 mA H.T. Chokes, 7/6. Post: 2/-. 


SHOP SOILED 80 M.A. 
TRANSFORMER 

285 x 285 
Two b.3 volt windings 15/- each plus 
post. N.S.W. 6/-, Interstate 10/-. 


P.M.G. PRESS TO TALK 
SETS, 25/- each. 
Post and pack 3/-. 


HAND 


NEW AMERICAN 
RECORDING TAPE 
At 1 List Price 

53in 900ft Acetape. £ 1/2/6 

7in spool 1800ft Mylar. £2/2/6 

5iin spool 1650ft Mylar . . £1/17/6 

5in 800ft Mylar. £1/5/0 

10 iin spool 3650ft Mylar . . £4/15/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS. 

40mA prim.. 25(Jv. See. 225 x 225 with 6.3v 
Fil. Winding. 

0 *** , Postage: N.S.W., 2/6; 

*• / / w Interstate. 4/6. 

30mA 24Uv Prim. 150 x 150v. Sec. with 6.3v 
Fit. Winding. 

f r Postage: N.S.W., 2/6; 

*•* f O Interstate, 3/6. 

TRANSISTORISED SIGNAL INJECTOR, 55/- 

A MUST FOR QUICK TROUBLE SHOOTING 

Using TWO Transistors, complete with instruc¬ 
tion sheet and battery. Post free 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 


6in Per Mag . 

. 35/ 

31 In Per Mag Tweeter 

with 

Cross 

3} in Per Mag. 

.... 22/6 

Over Condenser . . . . 


. 20/ 

5in Per Mag . 

. . .. 27/6 

6ln x 9in Per Mag Hvy. 

dty. 

15 ohm 42/6 

5in x 7in Per Mag . 

.... 32/6 

8in per Mag . 


. 37/6 

Post and Pack. 3/6, N.S.W'.; 

Inter. 4/6 

12in Per Mag . 


. 67/6 

6in x 9in Per Mag. 

.... 37/6 

12in Per Mag 20 watt . 


. 135/ 


Post and Pack. 5/- N.S.W., 7/6 Interstate 
12in Per Mas • • '67/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 

Speaker Transformers for above 6T, 5T or 7T 10/- 
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LAFAYETTE Professional Quality 
AMATEUR COMMUNICATIONS RECEIVER 





Model HE-30 

£7 3'5'- 

Inc. Sales Tax 

Terms Available 

Also available in Kit Form 
KT-320 £61/5A complete 


• 8 TUBES PLUS RECTIFIER TUBE • TUNES 550KC TO 30MCS IN FOUR BANDS 
(includes Broadcast Band) ® 1 RF plus 2 IF STAGES FOR HIGH GAIN RECEPTION 

• EASY-TO-READ, ILLUMINATED SLIDE RULE DIAL • BUILT-IN Q-MULTIPLIER 
FOR CROWDED PHONE OPERATION • ANTENNA TRIMMER FOR OPTIMUM 
PERFORMANCE ON ALL BANDS • CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METERS ® 0-100 LOGGING SCALE FOR SWLS 

• EFFECTIVE AUTOMATIC NOISE LIMITER • AVC-MVC SELECTOR. ON FRONT PANEL 

• STABLE OSCILLATOR AND BFO FOR CLEAR CW AND SSB RECEPTION • BUILT-IN 

EDGEWISE S-METER. 

Outstanding Bandspread, Selectivity with a built-in Q-multiplie*, and Sensitivity combine to 
make the LAFAYETTE HE-30 one of the best general coverage bandspread receivers ever 
priced below £ 150. Designed for today's crowded amateur bands and the discerning Short 
Wave Listener, thousands of HE-30s in use throughout the world testify to its superior 
performance. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 6BE6 Oscillator, 6AV6 Q-Multiplier/BFO, 2 x 6BA6 
IF Amplifiers, 6AV6 Detecto*/AF Amplifier/ANL, 6AQ5 Audio Output, 5Y3 Rectifier. 
MAINS SUPPLY—220-240 VAC. 


9&-W 

"V 


\ 


\ 


LAFAYETTE HE-72 
SWR & FIELD 
STRENGTH METER 

LOW, LOW PRICE 

£9'9'- 


• Measures SWR, Relative 
Forward and Reflected 
Power to I KW. 

• Reads Field Strength. 


• Measures SWR 1:1 to 3:1; Accuracy plus 
cv minus 5db 2 to 30MC; Impedance 52 ohms; 
Antenna 5 section collapsible; A handy 2-in-1 
meter to check transmitters for SWR measure¬ 
ments and determining comparative RF field 
strength. May be left continuously in circuit. 
Sensitive 100 microammeter movement with 
2-colour dial. 


Transistor Analyzer Kit 




KEW! 1 watt 



4-Transislor Push-Pull 
Audio Amplifier 

PK-801 
£5/17/6 


SIZE 4 7-8in x M/jin x 2*/*in. Also avail¬ 
able— PK-544 360MW £5/17/6; PK-543 I00MW 
£3/15/; PK-633 AM Broadcast Tuner £6/15/. 

ALL PRICES INCLUDE SALES TAX. 


6-IN-1 VALUE £13/9/6 

| • In-circuit and out-of-circuit Transistor 

Checker • Diode and Rectifier Checker 
® Signal Generator ® Battery Tester 

• Voltmeter © Milliammeter 

Lafayette's KT-223 Transistor Analyier checks 
all types of transistors, including power 
types, also diodes and rectifiers. The in- 
circuit test couples the transistor to an 
oscillator circuit within the tester for an 
actual performance check. Externally the 
transistor is checked for leakage and beta 
gain in 3 ranges up to 200. The KT-223 
makes trouble-shooting transistor radios easy 
by supplying a 5kc test signal with harmonics 
for checking RF, IF and AF circuits. 

The KT-223 features a voltmeter useful for 
checking transistor radio batteries up to 12 
volts and current drain up to 80 ma. 
Complete with test leads and step-by-step 
instructions to make building this kit a 
pleasure. Attractive black case with 
anodized aluminium front panel. 

SPECIAL: Crystal/Mechanical Filters for 
SSB; 455 KC; Bandwidth 2.4 KC; Shape 
Factor 1:1.4, 6db:60db; Low insertion 

loss; Complete specifications available — 
£19/10/. 


T-ATAYETTE 


_EIECTHGWICS 

■BH 5! v, *Jon of Electron Tube Sea the LAFAYETTE receivers and range 

™ aan ™ Distributors Ptv. Ltd. c f jest Equipment also at— 


Distributors Pty. Ltd. 

All Mail enquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON ST., 
WINDSOR, S.l, VIC., 51-6362. 


E.T.D., 523 Old South Head Rd., Rose 
Bay, N.SW 

TISCO AGENCIES, Overcnd and Hampton 
Sts, Wooloongabba, Q'iand. 

MACK'S ELECTRONICS, 199 Rundle St., 
Adelaide, S.A. 


AMATEUR BANDS 

(Continued from page 113.) 

and came up with Trevor’s QSL card for 
a 40-metre CW contact in 1930. 

DX—CENTURY CLUB 

For quite some time, top place on the 
DX-CC list has been shared by a number 
of operators, all with 311 countries to their 
credit. The 311 club, as it was becoming 
known, was steadily growing until, at last, 
one amateur has broken away. He is Ed 
Hawkins, W6CUQ, of Pasadena, California. 
Besides being the tie breaker, he is the first 
station from the west coast of the United 
States to head the list. 

The highest score for an Australian 
station appearing in the January, 1965, list 
is R. V. Galle, VK5QR, with a total of 
221 stations. 

P.A.C.C.—CONTEST, 1965 

The 9th P.A.C.C. Contest organised by 
the Netherlands Amateur Radio Society — 
V.E.R.O.N.—will take place from; Saturday, 
April 24, 1200GMT, until Sunday, April 25, 
1800GMT. All amateur bands between 1.8- 
30MC may be used. Cross-band and cross¬ 
mode contacts are not permitted. 

Stations will exchange an RS or RST 
report followed by a serial number com¬ 
mencing at 001. Netherland stations will 
add two letters indicating their province, 
e.g.: GR; OV; NH; ZL; FR; GD; ZH; 
NB; DR; UT; LB. 

Points: Each QSO confirmed by “R” or 
“OK” counts 3 points, 2 points for receiving 
the control number and 1 point for receiving 
the “R” on the transmitted control number. 
Each station may be worked only once 
per band, either on CW or on phone. 

Final Score: The sum of all the QSO 
points multiplied by the sum of all the 
provinces worked on all bands. 

Certificates: Will be issued to the highest 
scoring stations in each country for CW 
and phone. 

Logs: Must show date and time (GMT), 
station worked, province worked, multiplier 
for each band, number sent—number re¬ 
ceived, total points. Logs must be post¬ 
marked no later than June 15, 1965, a d 
sent to: Mr P. V. D. Berg, PAOVB, Contest 
Manager VERON, Keizerstraat 54, Gouda, 
The Netherlands. 

A declaration that the rules of the con¬ 
test and regulations have been observed 
must accompany logs. 

SOME OCEANIA AWARDS 

Details of some of the lesser known 
Awards that can be obtained by contacting 
stations operating in Oceania have been re¬ 
ceived form Jock White ZL2GX, Contest 
Manager of the New Zeland Association 
of Radio Transmitters. They are as follows: 

WAKI — awarded by the Kwajalein 
Radio Club, Box 11, Navy 824, FPO San 
Francisco for contacting five KX6 stations 
since 1st July, 1958. 

ALOHA STATE AWARD — By the 
Kona Club, Box 14, Keauhou, Hawaii, for 
working stations in each of Hawaii’s Coun¬ 
ties. Class “C” requires three from each; 
Class “B” four and Class “A” five. 

KH CENTURY CLUB — Awarded by 
the Radio Club of Kauai for 100 contacts 
with KH6 stations since 1st January, 1956 
Apply to Box 1428, Lihue, Hawaii. 

KONA CLUB AWARD — For contact¬ 
ing five of the following KH6 stations since 
1st January, 1958, AWR, BK, BBM, BPG, 
BIH, CX/MM, BFW, BRZ, CAJ, CAM, 
DHG, CYE, DIM DFX. Applications to 
Box 263 Kealakekua, Kona, Hawaii. 

HILO CLUB AWARD — For contact¬ 
ing five members since September 1, 1955, 
from among the following: KH6 — AFQ, 
AFR, AKX, AQE, AQL, ARN, ATQ, ATT, 
AU, AUA, AUC, AXQ, BED, BEV, BGF 
BLH BPF, BZP, CAB, CCW, CKK, RW, 
VD, XJ/MM, DFW, DFX, DI, DIB, 
DKA^DMS, DNY, GP, IN, NMZ, DPP, 

Applications to be made to Box 1659 
Hilo, Hawaii. q 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception* 


Ban on Pirate Radio, TV Stations 

At a recent meeting, seven Western European countries signed an 
agreement banning pirate radio stations, and making it an offence to 
advertise on them or to supply equipment, food, or transport to the 
ships outside territorial waters. 


'T'HE agreement was signed by Great 
A Britain, Belgium, France, Denmark, 
Greece, Luxembourg and Sweden. The 
countries will prosecute advertisers who 
contract for advertising on the pirate sta¬ 
tions. The agreement was then placed be¬ 
fore the recent meeting of the Consultative 
Assembly of the Council of Europe, which 
endorsed the plan and is to draw up an 
agreement for acceptance by its 17 member 
States in the Western European alliance. 
The formal convention will prohibit the 
operation of ships outside territorial waters 
.or on artificial, man-made structures, which 
are at present in operation off the coast of 
Britain, Holland and the Scandinavian 
countries. 

At present five stations operate off the 
coast of Britain, and others include a 
pirate television station off Holland, and 
several in the Denmark and Sweden areas. 
The present picture of stations in operation 
in the area off the British coast is given in 
our Broadcast Band News section. 

CONGO SIGNALS. 

Transmissions from the Congo (Leopold¬ 
ville) are being received in South Australia 
by Ern. Suffock of Adelaide. The station 
has been off the air for some time and, 
from the frequency used (11865KC), is 
presumed to be the Elizabethville station 
in Katanga, which was formerly on the air 
with its own programs. The World Radio 
Handbook, 1965, lists its power at 100KW. 
The station has been heard from opening 
at 0415GMT, and has the slogan “Radio¬ 
diffusion Congolese.” The signal improves 
to 0600 and sign-off is at 0700 hours GMT. 
The station seems to have only French- 
language transmissions on this frequency. 
The address of the station is P.O. Box 
1038, Elizabethville, Congo. 

The Elizabethville transmitter is also 
being heard in the mornings in this area. 
The station is on 11865KC (after a period 
on 11885KC) and can be heard from 1730 
to sign-off at 2030GMT. The station has 
news bulletins in French at 1730, 1830 and 
2000, and from 1845-1900 it carries a pro¬ 
gram from Leopoldville. The station sign-off 
is in French and vernaculars. 

The present transmissions from the Congo 
stations are from 0400-0700 on 4880, 9625, 
and 1000-1300 on 9625, 11830, while the 
transmission 1600-2100 is also on these two 
frequencies. It appears that all private radio 
stations have been closed in the Congo, 
Leopoldville. 

RED CROSS RADIO. 

The International Red Cross, which has 
its headquarters in Geneva, Switzerland, has 
certain short-wave frequencies assigned to 
it for emergency operation. In such cases 
the transmitter is loaned to the I.R.C. by 
the Swiss Broadcasting Corporation, Berne. 
During this year the Red Cross, using 
7210KC, has already carried out tests in 
January and March. The tests scheduled 
for the rest of 1965 are: May 10, 12, 14; 
July 5, 7, 9; September 21, 23, 25; and 
November 22, 24 and 26. The transmissions 
are on 7210KC 0600-0700, 1130-1230 with 
100KW, and 1500-1600, 2100-2200 with 


25KW. Programs are in French, German, 
Italian, English, Spanish and Arabic, each 
10 minutes. Reports, especially with tape- 
recordings, are welcomed by the Red Cross 
Radio. The English session takes place 30 
minutes after the commencement of each 
broadcast. 

KILOCYCLES OR METRES 

A cause of some confusion for new¬ 
comers to the art of short-wave listening is 
the use of both frequency (kilocycles or 
megacycles) and wavelength (metres) to 
identify station channels. 

Frequency refers, basically, to the number 
of cycles per second which the transmitter 
generates but, because the numbers involved 
tend to become unwieldy for any but the 
lowest frequency stations, they are normally 
expressed as kilocycles (KC) or megacycles 
(MC). The kilocycle is 1000 cycles and the 
megacycle 1,000,000 cycles. One mega¬ 
cycle represents the approximate center of 
the broadcast band. 

Although exactly the same information 
can be conveyed by stating the wavelength 
of a station, it is less convenient for a 
number of reasons. These days, wavelength 
is usually limited to specifying the band 
in which a station is located, such as the 
19 metre band or 25 metre band, leaving 
its precise position to be specified in 
frequency. 

If necessary, wavelength and frequency 
can be converted from one to the other. 
The conversion is based on the speed of 
radio waves, which is 300,000,000 metres 
per second. Thus wavelength can be deter¬ 
mined by dividing frequency, in cycles, 
into 300,000,000. If in KC it should be 
divided into 300,000, and if in MC into 
300. In each case the answer will be in 
metres. 

For the reverse operation, converting 
wavelength to frequency, the wavelength 



Arthur Cushen reading from a braille 
script during recording of his session 
"Arthur Cushen's DX World" broad - 
cost by Radio New Zealand, three 
times each month. 


is divided into 300,000,000 for an answer 
in cycles, 300,000 for an answer in KC 
and 300 for an answer in MC. 

According to a recent BBC report it is 
hard to get world-wide acceptance of fre« 
quency 2 ) the reference unit and, though 
the American continent, Africa and the 
Pacific all use frequency references, stations 
in Europe and some parts of Asia still give 
figures in both metres and KC. But there 
is an increasing swing to KC and MC 
by stations in these two areas, and a uni¬ 
versal adoption of frequency as the means 
of station identification is not very far off. 

NEW YOA STATIONS 

The Voice of America has announced 
the construction of a new broadcasting 
facility, being built in the northern part of 
the Philippines, under the name of “Project 
Bamboo.” It will consist of 10 250KW 
short wave transmitters, providing greater 
coverage of the Chinese mainland, the Asian 
part of the Soviet Union, and South and 
South-East Asia. 

The new installation will be similar to 
the recently completed Greenville project 
in North Carolina, U.S.A., which is used 
for VO A and Armed Forces transmissions 
to Europe, Africa and Latin America and 
provides excellent reception in this area in 
many of its transmissions. The new VOA 
station will augment the already operating 
stations in the Philippines on medium and 
short wave, as well as VOA relays in 
Hawaii, Okinawa, South Vietnam and 
Ceylon. 

INDONESIAN RADIO 

The expansion of the Radio Republic 
Indonesia stations which carry the local 
program on short w r ave is shown from a 
list received from the Djakarta studios. The 
list shows that some 38 studio locations 
are now in service throughout the Republic. 
The stations most recently put into opera¬ 
tion have been located in the West Irian 
area, the former West New Guinea, and 
these include stations and frequencies as 
follows: Kotobara (now Seorakanabaru) on 
3365, 6070, 7190 and 9745KC; Sorong 3395; 
Fakfak 3345; Manokwari 3385; Biak 3380; 
Biak 7230; and Merauke on 3985KC. No 
callsigns have been assigned to any of 
these new stations. Stations scheduled soon 
to come into service are Tdj. Penang on 
3223; Menado on 3215; Gorontalo 3395KC. 

SUNSPOT COUNT INCREASES 

As predicted in a recent issue, the sun¬ 
spot count will be on the increase this 
year, and this should result in a marked 
improvement in the reception on the higher 
frequencies. The figures released by the 
Swiss Observatories confirm the increase, 
and it is predicted that in three years it 
will reach the maximum at about a count 
of 200. During January, 1965, the average 
count for the month was 18.5. The 
observatory predicts that the count for the 
next few months would be: February 13, 
March 15, April 14, May 16, June 18 and 
July 20. 

ELWA-MONROVIA 

A new transmission in Porotuguese from 
station ELWA in Monrovia, Liberia, on 
the west coast of Africa, is beamed to 
South America from 2200 to 2245 GMT, 
and is giving very good reception in the 
South Pacific. The signal travels across the 
South American continent in a direct line 
to New Zealand, giving reception from 
ELWA which have never been bettered. 
The station has been heard with English 
at 2130 GMT and this gospel program 
continues to 2200 when the station, using 
15155KC, signs off its transmission for the 
day. The station then returns a few moments 
later with a special Latin American service. 
The station closing announcement requests 
reports from listeners to be sent to Radio 
Station ELWA, P.O. Box 192, Monrovia, 
Liberia. The station carries programs to 
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SOUND PROJECTORS 

Cinevox Prefect or Victor Pyrox 
16mm in good working order. 24Ov 
operated, complete with apeaker 
and amplifier. 

£47/10/- 

CIRCULAR SLIDE RUU 

3 s /4h» diameter. 'Will do the 
same work as the conventional 
elide rule. Instruction book in¬ 
cluded. „ , 

12/6 each. Post 1 /- 

~ REFLECTOR GUHS1GHT 

Contains these lenses: 

1 Lens lln Focus, lViin d»*m. 
1 Lens 1 11/ 16in Focus, lV^In 
diameter. 

1 Air-spaced Lens, lViln dlam. 
1 Filter Lens, 1 Graticule. 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/-> Interstate, 4/-. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
pborne. Any number cats be con¬ 
nected together on single line. 
Complete with Vi-mile wire. 

£11/10/- pair 

(1 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

~To”channelTvhf 

TRANSCEIVER 

Types TR1934 100-125 Mc/s and 
TR1933 125-150 Mc/s 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
tame channel. Complete with 
genemotor 

£16/10/- 


AER1AL CAMERAS 

F.24 Mark TV 2.9. Lens, stops 11, 
8. 5.6. 4, 2.9. 

With 3" x 8” FI. Lenses complete 
with wooden case. 

£19/10/- 

5/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 

POWER PACKS 

Input 200-250 vac output 250VDC- 
70MA. Smoothed plus 6.3 volts AC. 
2 amps output. Dim. 7ln x SViin x 
2V*in. 

£5/19/6 

Post: N.S.W. 7/-j Interstate, 9/6. 

12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

_ £17/10/0 _ 

2-WAY radTo 

Number 22 (oust), can easily be 
converted to Number 122 set, which 
is ideal for ship to ship and ship 
to shore radio service. Comp’ete 
with power supply. Leads, Phones 
and Mikes,, etc., less crystal. 

£27/10/0 

5/- Cartage to paid freight. Payable 
to nearest attended railway station, 

""intercom sets 

2 Transistor two station. 

£7/15/0 

Post N.S.W. 4/«i Interact. */. 

3 Transistor three station. 

£13/10/0 

Post N.S.W. 7/-. Interstate: 10/- 


455 Kc NATIONAL IF 
FILTER CRYSTALS 

65/- Postage 3/6 



P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets changeover, 4/6 each. 


P.M.G. TYPE PHONE JACKS, 
2/ each. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 31n 
x lln 4 AH. 

10/- each 

Post N.S.W., 2/6; Interstate 3/6. 
2.4v 6in x 2in x 2Vi 10 A.H. 25/. 
1.2v 8 x 4 x 2in 23 A.H. 39/6. 
Post, N.S.W., 7/; Interstate, 9/6: 


Battery Chargers 

240 to 6 or 12 Volu at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries, with built in Amp 
Meter. 

£5/19/6 

Postage, N.S.W., 3/; I’state, 6/, 


VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quantity 


6SN7GT 

9/6 

6AL5 . 

. 10/ 

89 . . . 

10/ 

64K3 . 

. 17/6 

6Q7 . . 

7/6 

6Y6 

. 10/ 

12SA7 . 

12/6 

6X4 . 

. 10/ 

6H6 . . 

4/6 

6C8 . 

. 7/6 

80 . . . 

12/6 

6F* . 

. 7/6 

41 . . . 

12/6 

6N7 . 

. 10/ 

5U4G 

9/6 

6R7 . 

. */ 

77 . . . 

10/ 

6L7 

. 5/ 

VR150-30 

10/ 

7L7 . 

. 3/ 

5CP1 . . 

39/6 

567* . 

. 2/6 

EF50 . . 

3/6 

12SK7 

. 5/ 

6U7 . . 

7/6 

VR1120 

. 5/ 

VI103 

10/ 

VR11* 

. 7/6 

VH120 . 

1L4 . . 

717A . . 
K4C . . 

10 . . . 

5Y3 . . 

7/6 

10/ 

7/6 

10/ 

10/ 

12/6 

VR65 . 
6R7GT 
VT4C 
AU5 . 
VU120 

. 2/6 

. 5/ 

. 7/6 

. 10/ 

. 10/ 

6C4 . . 

3/ 

VR116 

. 10/ 

6AG5 . . 

5/ 

957 . . 

. 3/ 

3“ CV2184 . .. 


. 22/6 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



69 magnification with a 60 
mm coated objective lens. 
With Tripod. 

£17/10/- 

As illustrated. 

Postage 9/6; Interstate, 12/.’ 


TELESCOPES 

Ex-Array High Power 
3 Draw 

£ 12 / 10 /- 

40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Port 9 6. In*. «/• 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560, 750, 15K, 22K, 27K, 100K, 
180K. 220K, 560K, 820K, ohms. 
Usual price 4/- each, 50 assorted 
different values for only 

37/6. Post 1/6 

ASTRONOMICAL 

TELESCOPES 

IViln. Reflector. 126 mortification. 
Complete with 4, finder and 
equatorial moon*. 

£29/10/- 

Port: N.S.W. V, Internal. 12/. 

theodolite" 

Cooke Troughton and Simms, Lon¬ 
don. Mtcroetic. Tested. Complete 
with Tripod, £137/10/. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 2,000 Ohm 
Cods. 12/6 each. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/. 

S.T.C. 

DYNAMIC MICROPHONE 

Low Resistance — Type 4017 
Ideal studio, P.A., etc., 

£10 each 

Post N.S.W., 7/; interstate 9/6. 

PHILIPS RESISTANCE 
Capacitance Bridge 

No. WYA143A, 4tI0/»/». 


TAPE RECORDERS 

Eicon studio quality with level 
meter and mike save £100. 

2 track 3 j /4 and IVx IPS 

Price £37/10/0 

TRANSFORMERS 

240 Volt to 6 or 12 Volts 8 amps. 
£4/13/. 5 amps 49/6. Post N.S.W. 
7/. Interstate 9/6. _ 

CHOKES, 7.5H, 60mA .. 9/6 

5H 1.5 A.30/- 

VIBRATORS, 6 and 12v. 7 and 

8-pin.7/6 each 

UNISELECTORS, 4 BANK 

HOMING TYPE.30/- 

INVERTERS 27v-80v 2KW 2000 
cycles ... . . £4/15/- 

INVERTERS, 26v-115v 2KW 400 

cycle.£4/15/- 

HAND MICROPHONES, with 
Press-to-Talk Switch. .. 9/6 ea. 
Post. N.S.W. 2/6, Interstate 3/-. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tends to 4ft 6in. £6/10/- 

EARPIECES. High impedance 
crystal. Suit transistor radios, 
crystal seta, etc. With plug. 
Only 9/11 Port 9d. 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

110v, 2A. &S 

SELSYN MOTORS MAGSLEP 

Mk. n.52/6 ea. 

No. 19 2-way radios, complete 
with hand set, power supply, 

leads, etc. £17/10/ 

Meggers, bridge type, complete and 

tested.£37/10/- 

EVERSHED and VIGNOLES. 
500 volts. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x 30 £13 3 0 

10 x 50 £13 15 0 

12 x 50 £14 3 0 

Post., N.S.W., 7/-i Interstate, 12/-. 

SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price £3/5/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price .. £4/18/6 

15 x 40 variable Power Otway, 
£7/15/. 

Freight payable at nearest 
attended Railway Station. 

ILEISES" 

Achromatic Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality 
Make your own telescope or long- 
focus Camera Lem and save many 
pounds. 

Diam. Focal Length. 

2V*ln 361 n. £6/19/6 

3*4in 2,6in.£23 

2in dia., Sin F.L. uncoated. 

£ 2 / 10 /. 

Post 3/3 extra. 

RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be uited for home video, tape 
recording equipment, etc. 

2,400ft 12ln Reel V6!n Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 

Also same in Viin. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel Viln 27/6. Post 1/2 
600ft 51n reel Vitn 16/9. Post 1/2 
200ft 3in reel %ln 6/6. Port 1/- 


MOBILE TRANSCEIVER 

A.W.A. 6 volt 70-83 M/Cs 
£15/0/0. 

LEAD ACID BATTERIES 

New 2 volt 1.5 amp 17/6. 12 volt 
0.75 amp 37/6. 

Post N.S.W. 2/6. Interstate 3/. 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

3BZ A.W.A. Receiver 200Kc to 
30 M/cs. 6 volt or 240 v. Air 
tested. £35. 

Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply and tested — £55 
Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply l coil box 

.£29/10/ 

Receiver National H.R.O. Com¬ 
plete with power rtupply and 
tested 2 to 30 MEGS . . £53 
Receiver National H.R.O. Com¬ 
plete with power supply and 

box.£29/10/ 

Rectifier Unit: 

415V 3 phase Input 
Output 130 to 175 volts DC var¬ 
iable In 10 Steps. 10 Amps. Has 
Voltmeter, ammeter. D/P Knife, 
S/W for DC control 3 phase 
O/L circuit breaker for .. £55 
Ideal for charging electric 
Fork Lifts, etc. 


DEITCH BROS. 

70 OXFORD ST., SYDNEY 

SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 
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North Africa 1945-2200, when it closes that 
service and opens to South America imme¬ 
diately afterward. 

FEBC ON 15435KC 

Reception of the Far East Broadcasting 
Company in Manila on a new 19M band 
channel has been observed in our after¬ 
noons on 15435KC with a news bulletin in 
English at 0630. The five minutes of news 
is followed by organ melodies to 0645 when 
the following announcement is given. 
“This is the Far East Broadcasting Com¬ 
pany, calling from Manila, we are operating 
on 9710, 11740, 15300, 15435 and 17810KC 
the time is 0645 hours GMT.” A gospel 
program then follows. The signals are 
strong but, in the programme beamed to 
India, some light side interference is noted 
from the Russian home program on 
15440KC and some jamming on 15430KC. 
However, signals are received at good level. 
The station verifies reports on the recep¬ 
tion, and these should be sent to the Far 
East Broadcasting Company, P.O. Box 2041, 
Manila, Philippines. 

NORTH KOREAN RADIO 

Some frequency changes and additional 
outlets have been added by the Pyongyang 
Radio according to the station announce¬ 
ment at the conclusion of its English trans¬ 
missions. The present English schedule is 
1800-2000 to Africa using 6540, 7390, 7595, 
10360KC with Russian 1600-1800 and 
French 2000-2100 GMT on the same fre¬ 
quencies. To South Asia from 1000-1200 
on 7595 and 9940KC and to Latin America 
from 0000-0100 and 0300-0400 o n 9940 and 
14560KC. 

ENGLISH FROM BERLIN 

An expansion in the transmission to 
Africa has recently been announced by 
Radio Berlin International, and the fre¬ 


quencies, and times of the broadcasts, are 
providing good reception in the English 
sessions in the Pacific. 

GMT. KC 

0415-0445 Africa 11795 

0630-0700 West Africa 9560 

1215-1245 West Africa 17825 

1345-1430 Central Africa 17825 

1600-1630 Central Africa 11795 

1600-1630 East Africa 11820 

1715-1745 West Africa 11820 

2000-2030 Central Africa 9560 

2130-2200 North-West Africa 5970 

RADIO NEW ZEALAND 
The present schedule of Radio New 
Zealand shows some frequency changes in 
its service to Australia, and also in the 
program to the listeners in the Pacific 
Islands. Transmissions from Wellington are 
now: 

To the Pacific Islands. 

GMT KC 

1700-1945. 9540, 11780 

2000-0545 15280 

0600-0845. 11780, 9540 

To Australia: 

2000-2230 11780 

2245-0545 15110 

0900-1145 9540, 6080 

To the Antarctic: 

0815-0845 (Sunday) 6080 

A change has also been made in the 
time of the news bulletin from Radio New 
Zealand in the midday period. This is now 
on the air at 2330GMT and as a conse¬ 
quence the other midday programs have 
been moved forward. 

The session, ARTHUR CUSHEN’S DX 
WORLD, is now carried on the first Wed¬ 
nesday of each month at 0640 and 1030 
GMT, in the service to the Pacific and Aus¬ 
tralia respectively, and is repeated the 
following Saturday at 2350 GMT. 


FLASHES FROM EVERYWHERE 


BURUNDI in Africa is listed to relay pro- 

f rams of the “Light and Life Hour” at 
100 hours GMT, according to a recent 
schedule. The station is listed as operat¬ 
ing on 1400KC (BC) with 250W and on 
short wave 3985KC with 400W and 
4912KC with 500 watts. The transcription 
of the gospel program at 2100 is in the 
English language. 

ECUADORIAN station HCJB in Quito 
has extended the use of 11755KC and 
the station now has been heard to sign 
off at 2200 GMT. At this time it gives 
its frequencies as 9745, 11755, 155115 
and 17895KC. The program is continued 
in Japanese from 2200 on 15115 and 
17895KC only. 

RED LION broadcaster WINB in the city 
of Red Lion, Pa., USA, uses 11795 KC 
and closes at 2200 GMT after its service 
to Europe and Africa. The station is on 
17710KC 1700-1955 and on 11795KC 
2000-2200 using 50KW. 

DAHOMEY, in verifying to Wellington 
reader Dene Lynnberg, gives details of 
its schedule. This is Monday, Tuesday, 
Wednesday and Friday 0515-0645, 1115- 
1245 and 1645-2200 GMT. Thursday 
only, 0515-0645, 1115-1300 and 1645- 
2200. On Saturday 0515-0645 and 1200- 
2300 GMT, and on Sunday 0700-2200, 
using BC channel 1475, and SW 4870- 
KC. 

VATICAN RADIO in its English trans¬ 
mission to North America at 0050 GMT, 
uses three frequencies 5985, 7250 and 
9615KC. The station announcement gives 
the 31M band channels as 9645KC, but 
it is heard on 9615KC. 

MAURITANIA in Africa has confirmed 
the reception report of Rex Gillett of 
Adelaide, SA, with a nice card. This 

NOTES from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, New Zealand. All times are 
in Greenwich Mean Time (GMT), add 
eight hours for Perth, 10 hours for 
Sydney and 12 hours for Wellington 
time. All frequencies in kilocycles. (KC) 


gives the station as on the air weekdays 
0630-0800, 1200-1500, 1800-2230, and 

Saturday the sign off is 2330 GMT. 
Sunday transmission is 0730-2300. The 
station is on 1439KC BC band and 
3222KC on short wave with 30KW. 
Channels 6035 and 9610KC with 4 and 
20 KW are used 1200-1500 hours GMT. 

MOZAMBIQUE station of the Radio 
Lourenco Marques Radio Club has its 
“C” program now using 15275KC. The 


GILOSO 

TRANSISTOR AUDIO 
FREQUENCY PA AMPLIFIERS 
CAN OPERATE ON 12V OR 24V 
G223 20 4- 35 WATT 



as«] 


Power consumption: With 12 V battery; in 
absence of signal; 0.3 A; at full power: 3.5 A. 

6216 10 -r 17 WATT 

wiiH 


Power consumption from accumulator: In 

absence of signal: 0.2 A; at full power: 1.5 A. 
Mains power supply units available for both 
models. Obtainable from wholesalers. 

Full technical Information and Illustrations on 
request. 




Melbourne: S Bromham PI., Richmond. 42-1614 
Sydney: 64 Alfred St.. Milson’s Point. 929-9723 
Brisbane: 43 Bowen Street, Brisbane. 2-3755 
Perth: Kins’* Place (off 12 King St.). 21-2126 




Manufacturers of Quart* Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— 

CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 

1.8 Mc/s lo 15 Mc/s ±0.005% in Style "D" (American HC6/U holders. 
Iin pin spacing. Amateur net £2/16/3 incl. tax. 

15 Mc/s to 52 Mc/s ±0.005% in Style “D“ (American HC 6 /U) holders, 
iin pin spacing. Amateur net £3/2/- incl. tax. 

100 kc/s ±0.005% in HC13/U holders, iin pin spacing. 

1 Mc/s ±0.005% in Style “D” (American HC 6 /U) holders. Iin pin 
spacing. Specially designed for Xtal Calibrator purposes. 

Amateur net £4/10/- incl. tax. 

455 kc/s (nominal)#crystah> for Filter applications in Style “D” or “E M 
(B7-G) holders. Amateur net £4/10/- incl. tax. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 

PYE PROPRIETARY LIMITER 

CRYSTAL DIVISION 

CLARINDA ROAD, CLAYTON, VIC. 

P. O. BOX 105. TELEPHONE: 544-0361. 
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PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 _ (TOP TAVERNER S HILL) _ 560-9402 

OPENING EVERY THURSDAY NIGHT TILL 8 p.m. 
_ CLOSED SATURDAY MORNJNGS. _ 

DYNAMIC MICROPHONE TRANSFORMERS 

Suit 19, 22 and 122 Transceivers, 4/6 each. 

72 OHMS COAXIAL CABLE. 1/6 per yard. 
BRAND-NEW OAK SWITCH WAFERS 

_ 6/ per dozen. Special price for quantity. 

MIXED CONDENSERS AND RESISTORS, 12/^per 100. 

VERNIER DIAL, BRAND NEW. 9/6 each. 

455Kc I.F. TRANSFORMERS. 5/ each. 

NEW 4-GANG VARIABLE CONDENSERS 

With vernier dial. 39/6. each. 

NEW HEADPHONES AND MICROPHONES 

Suit 19, 22 or 122 Transceivers. 37/6 each. 

PYE REPORTER RADIO TELEPHONES, EX-CABS. 

Complete with 12 valves. Min. Types, 12V Vibrator. Power Supply, 
Speaker, etc. Approx. 70 Mcs., suit conversion, £15/10/ each. 

NEW MINIATURE MOTORS 

Will run on 12V or 24V D.C. size 2iin x 2in x Uin. Ideal model trains 

etc. 25/ each. 

CERAMIC LEAD THRU INSULATORS 

Diam. lin x 3iin length. 1/6 each. Brand new. 


EDISWAN VALVE SHIELDS 

B7G and B9A Brand new, 9d each. 


CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0, 


SWITCHES 
Bulgin Push Button 
2/6 each 


A.W.A. CHOKES 

20 milli Henries, 16 amps D.C. 
£3/10/ each. 


CIRCUIT BOARDS CARD TYPE 

These Boards are plug-in circuits from 
6 channel target tracker type (1). 
Contains 3 valves type 6AD4: 6AK4 
6BA5. Condensers, resistors, etc., 
12/6 each. Type (2) contains 4 valves, 
etc. 15/- each. 


Valves 6AK5 
Formers TVIF. 


10/ each 
1/ per dozen 


Felcon shielded single core cable No. 
TA518, 9d per yard. 

lin High Q Iron Slugs with iin 
brass adjust screw. 6/ per Doz. 
7-Pin Miniature Ceramics socket. 

1/ each. 

1,000 ohm Relays 7/6 each. 
5CR522 Genemotors 12/6 each. 
PMG Jack Cords, red or black 
less plugs 6/ per doz. 

Fuse Holders, 1 hole mounting, 
2/6 each. 

Oil filled Block Condensers, .1 
7500 volts 7/6 each. 

Brand new Slydlock Fuse Hold¬ 
ers 2/6 each 

5 amp Fuses 2/ per doz. 


I.R.C. RESISTORS 


15 ohms 3 watts 

1/ each. 

42 ohms 3 watts 

1/ each. 

400 ohms 3 watt 

1/ each. 

25 ohms 20 watts 

2/6 each. 

75 ohms 20 watts 

2/6 each. 

47 ohms 30 watts 

2/6 each. 

1700 ohms 30 watts 

2/6 each. 

CHOKES 

5.5 Milli Henries 

5/6 each. 

WELWYN RESISTORS 

100K 1% 

1/ each. 

150K 5% 

1/ each. 

900K 1% 

1/ each. 

RECO RESISTORS 

3.9 ohms 5 watts 

1/ each. 

36 ohms 

1/ each. 

120 ohms 

1/ each. 

910 ohms 

1/ each. 

Carbon Mic. Inserts 

2/ each. 

Bowden Cables, 6ft 

5/ each. 


SCR522 Circuits 12/6 each. 

P.M.G. Key Switches. Ideal model 
railway intercoms, etc. 2/ each. 
6CQ6 Valves 5/ each. 

7 Pin Hi Insulation Sockets 9d each 
7 Pin Sockets and Shields. 2/ each. 

Westinghouse Rectifiers 
BRAND NEW 

Type 18 RA 1-1-8-1 2/6 each 

Type 16K4 1/6 each 

Type 16HT4 1/6 each 

Type 12 Westector 1/ each 


ALL ARTICLES PLUS FREIGHT 
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station is on the air from 1630 to 2000 
GMT, with a program for listeners in 
South Africa. 

ISRAEL now uses three 31M band fre¬ 
quencies for some of its transmissions 
from Jerusalem. The foreign service of 
Kol Zion from 1600-2045 is now on 
9725, 9625, and 9009KC. The trans¬ 
mission includes English from 2015 GMT 
on all three channels but the Sunday 
transmission for seamen at 2100-2200 
GMT uses only two frequencies, 9725 
and 9625KC. 

IVORY COAST station at Abajan is put¬ 
ting good signals into South Australia 
according to Ern Suffolk, and is heard 
on 11820KC with the signals at best level 
from 0700 to 0800 GMT. The station 
has a news bulletin in French at 0715 
and at times at 0730, with sign off at 
0800. The news service is preceeded with 
the sound of beating drums. 
SWITZERLAND has made some frequency 
changes in its transmission including 
those to Japan and China from 0715- 
0845. A new channel of 11810KC is 
used replacing 9670KC. The service to 
India and Pakistan from 1315-1445 is 
now on 15305 replacing 9535KC, while 
the service to Africa from 1715-2015, 
9665KC, has been replaced by 15305KC. 
SWEDEN has a new service to Europe 
using 9620KC. A new variety program 
takes the air at 0930 French, 1000 Ger¬ 
man, 1030 Swedish and English from 
1100-1130. Each section opens with news 
and press review. The station uses a 100- 
KW transmitter with a non-directional 
aerial according to the Swiss DX Session 
from Berne. 

| BROADCAST BAND MEWS | 

International Waters—Five stations now 
operate from outside territorial waters off 
the coast of Britain, and the latest of these, 
Radio London, came into service on Decem¬ 
ber 23, 1964. The station is broadcasting 
from the Thames Estuary, from a converted 
American mine sweeper fitted with a 200ft 
mast. It uses 1125KC and has a range of 
250 miles. The station has an estimated 
audience of 10 million. 

The fourth station to operate off Britain 
is Radio Invicta, on 980KC, and is also 
in the Thames Estuary, with its mailing 
address as Folkstone, Kent. The station is 
the most popular of the shipboard stations, 
and is on the air 2300-1700 and plans 
for a 24-hour-a-day service and a raise in 
power from 1KW to 4KW. 

Radio Caroline-South was Britain’s 
second pirate station, under the call Radio 
Atlanta, until the amalgamation of the two 
companies. It is on 1495KC, and is on 
the air 0600-2000GMT. The original Radio 
Caroline, Britain’s first pirate station, is 
now anchored off the Isle of Man, and 
serves the northern industrial area 
of England from this position. 

Radio Caroline-North operates on 
1529KC, but its variation in frequency 
includes also 1520KC at times. The third 
station to come into service is Radio City 
on 1034KC. It has a power of 1KW, 
but is one of the poorest received in the 
London area. 

Pakistan—The new Radio Pakistan trans¬ 
mitter heard on 630KC is located in Lahore, 
according to a verification from the station. 
The transmitter, Lahore 1, uses 100KW 
and has been heard with news in English 
at 1500GMT at good level. 

Philippines—The new regional station of 
the Far East Broadcasting Company, 
Manila, has been opened in the southern 
Philippines, about 600 miles south of Manila 
on Marbel, on Mindanao. The station uses 
1060KC and a power of 1KW for its 
gospel programs. It has not yet been heard 
in operation and no information is availa¬ 
ble as to its schedule on this frequency. 
The Manila station of the FEBC DZAS 
on 680KC and DZFE on 1030K.C are at 
times heard in this area, though DZFE is 
subject to interference from 3DB in its all 
night transmissions. £9 
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When writing to us:~ 

• Please give your name and full 
postal address, including the 
State .... N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


TAPE GADGETS 

H. F. (Brookvale, N.S.W.) says that he 
would like to see us describe various 
gadgets to go with tape recorders 
—“crystal" tuners, mixers, preamplifiers 
and so on. 

We have described various gadgets 
at various times, which might do some of 
the things you have in mind. However, 
they have not been grouped together in a 
single article and slanted particularly to the 
needs of home tape recordists. Your sug¬ 
gestion may well be worth following up. 

ELECTRONIC FLASH 

T.L.E. (Invercargill, N.Z.) writes suggesting 
an article on the construction of a 
multi-head electronic flash for amateur 
portraiture. 

We do not have any plans for an article 
of this type, T.E., as the parts, especially 
the reflector, are difficult to obtain. In 
these circumstances there seems little chance 
that we will tackle the construction of this 
equipment. 

MANTEL RADIO 

C.C. (Ashfield, N.S.W.) has built the 
3 Transistor Mantel Radio described in 
March, 1959. He would like to add 
further stages of amplification to this 
set. 

The use of extra stages of amplification 
on a simple set of this kind would not 
produce worthwhile improvement. At this 
stage it would be better to consider a 
more advanced project such as our Trans¬ 
porta Four. Details of this set, published 
in October, 1959, are available from the 
query service for the normal fee of 2/. 

VOLTAGE DROP 


increase of that voltage), and because the 
majority of variacs are autotransformers and 
do not isolate the secondary circuit from the 
mains. Quite apart from the potential shock 
hazard of the latter, it would quite seri¬ 
ously restrict the use of the supply. The 
address of Technico Electronics Pty. Ltd., 
is 53 Carrington Road, Marrickville, N.S.W. 

MODEL CONTROL 

W.S. (St. Albans, Vic.) asks whether the 
Simple Model Control can be modified 
for operation on 40.66 or 27.12 mega¬ 
cycles. Also he encloses a circuit of a 
radio control transmitter with a variably 
tuned oscillator. 

The Simple Model Control is in no sense 
a “radio control” and is quite unsuitable for 
modification as you suggest. The oscillator 
circuit enclosed in your letter could not 
easily be converted to crystal control. Free 
running oscillators are accepted by the 
P.M.G.’s Department for model control 
purposes but it is necessary to ensure that 
the equipment remains within the confines 
of allocated band. Crystal control equip¬ 
ment is a lot more predictable and reliable. 

LOUDSPEAKER ENCLOSURES 

G.E.S. (Yarralumla, A.C.T.) writes to com¬ 
pliment us on the recent article describ¬ 
ing the “Playmaster 109” Bookshelf 
Loudspeaker unit. He mentions some 
experimenting which he has done with 
8 in and 12in speakers, including cone 
“doctoring,” and says that he looks for¬ 
ward to any future articles which we 
may publish dealing with compact en¬ 
closures for larger speakers. 

Thanks for the compliments, G.E.S., and 
we were most interested to read of your 
experiments. As you can appreciate, though, 
it would not really be a wise thing for us 
to suggest cone “doctoring” to readers, as 
this procedure requires a good deal of care 
and is best tackled only by the experienced. 
We hope to be able to do some work on 
larger enclosures in the near future. 

HISS PROBLEM 

R.M. (West Pynible, N.S.W.) writes about 
background hiss experienced with a 
transistor amplifier. 

The method of biasing the transistor should 
not make any noticeable change in back¬ 
ground noise. The use of a low noise 
transistor, such as a 2N220, instead of the 
first OC71, would be of material assistance. 


Also a treble cut capacitor across the col¬ 
lector resistor (10K) may be worth trying. 
Select a value suitable for the use made 
of the amplifier. 

POWER SUPPLY 

R.A.G. (Address undecipherable, S.A.) sends 
us details of a current overload pro¬ 
tection circuit which he has fitted to 
his version of the “Transistor Power 
Supply”;, of April 1962. It involves a 
latching circuit which shunts the zener 
diode, and he says that it has worked 
perfectly when tested repeatedly with 
short-circuit loads. He wonders whether 
the idea could be published in the 
“Reader Built It” section of the mag¬ 
azine. 

It would certainly be suitable for the 
“Reader Built It” columns, R.A.G., the 
only point being that we would like to be 
able to publish your address in our acknow¬ 
ledgment. If you care to write again sup¬ 
plying this information, we will be able to 
publish the idea in a forthcoming issue. 

ONE TRANSISTOR SET 

P.S. Victoria, (No address) inquires whether 
he can obtain a copy of the February 
1961 issue or a circuit of a one or two 
transistor set. 

We have no complete copies of the Feb¬ 
ruary 1961 issue, but we can supply a copy 
of any constructional article it contained— 
presumably the One Transistor Receiver. 
A number of similar sets has been describ¬ 
ed from time to time in other issues, and 
these would also be available if required. 

TRANSCEIVER 

A.B. (Townsville, Qld.) says that he would 
like to see us describe a transceiver of 
the type being marketed for amateur 
radio stations but costing (he hopes) 
a good deal less. 

We have given a good deal of attention 
to this idea in the past 12 months or so, 
investigating possible sources of supply for 
the kind of components and metalwork 
which would ensure an end result which 
would be both highly compact and highly 
efficient. We have consistently run up 
against “too hard” situations, making it 
necessary for us to divert attention to other 
projects, more immediately practical. Your 
letter has stirred the matter up again and 
that in itself may be a good thing! 


H.A. (Mt Waverley, Vic.) wonders why 
the high value resistors in the power 
supply filter of our 4 Channel Mixer. 
December 1961, do not cause excessive 
voltage drop. 

All power supply filter resistors were chosen J 
to give adequate supply filtering. As the 
current drain of the mixer is quite small 
the voltage drop is not excessive. Your 
statement that high current through the 
resitors would cause a large voltage drop 
is correct. However, as the circuit was 
designed to work with very little current 
drain the voltage applied to the valves is 
sufficient for the proposed operation. 

VARIABLE TRANSFORMER 

H,RJ. (Blackwood, S.A .) asks if a variable 
transformer would be suitable for use 
in any of the “Power Supplies For 
Transistors” described in the November 
1964 issue. He also asks for the ad¬ 
dress of Technico Pty. Ltd. 

Ve imagine you mean the usual “Variac” 
ype of variable transformer, J.R.J. and, if 
his is the case, the answer must be “no.” 
it would not be advisable to use such a 
transformer in place of the small heater 
transformer specified, both because the cir¬ 
cuits are designed to have a fixed AC supply 
voltage (and may be damaged by accidental 
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"ELECTRONICS Australia" INFORMATION SERVICE 

T O assist readers, 'ELECTRONICS Australia'' conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to: Assistant Editor, "ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 
will be answered in rotation on these pages. 

(3) For the 2/ fee, we will supply circuit data, as available, from our Piles. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel Where articles are not on Pile we can 
usually provide a photostat copy at 2/ PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most projects are also available, from 5/ for a 6in. x 8in. glossy print, postage 9d extra. 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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AMPLIFICATION 



COMMUNICATION 


ELECTRONICS 


PHONE 51-3845 


136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 


636 KING STREET, NEWTOWN 51-7008 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track. 3 Speed. 

£17/15/- 

4 Track. 3 Speed. Mono or Stereo. 

£22/12/6 

BRADMATIC HEADS 
latest Vi Track. Hi Fi. 

£4/15/- Pair 


Transistor-ignition 
HI-SPARK 

Simple installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

£16/15/0 

Positive earth. 

£20/15/0 

State voltage and polarity. 
Post: N.S.W. 7/6: Interstate 12/6. 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 

Multlmach Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic miring. P.P. 
EL.S4 output. *17/15/. 

30 Watt. Aj above EL34 P.P. 

*15/15/. 

40 Watt. As above EL34 P.P. 

*37/13/- 

60 Watt. At above EL34 P.P. 

*42/13/- 

100 Watt. As above KT88 P.P. 

*63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output *21/15/* 
5/20. As above.*32/15/- 

BATTERY-AC 
OPERATION 

6 valve 6 v plus 240v-10 watt 

*27/13/- 

7 Valve 12v plus 240v-12 watt 

*29/17/6 

7 Valve 12v plus 240v-25 watt 

*35/17/6 


INTER. COM. UNITS 

2 Station Transistorised 

£5/15/- 

4 Station including Master 

£10/2/6 


VARY. A.C.S. 

240-270V 50 cycle 5 amp. 
^ovide infinitely variable AC voltage. 
6 Valve 6v plus 240v-10 watt 

£14/15/- 

2‘/i Amp as above 

£11/15/- 


MORSE KEYS 

New lightweight, fully adjustable units 

12/6 

As above with buzzer. 
Complete Morse practise set. 

19/6 


LAFAYETTE 544 

5 Transistor Amplifiers. 

£4/7/6 

Post. N.S.W. 2/6; Interstate 2/6. 


BM-3 

CRYSTAL MICROPHONES 

£ 2 / 10 /- 

DM-175 

Dynamic Hf-Imp Microphones. 

£2/7/6 

Post N.S.W. 2/6, Interstate 3/6. 


New 

Telephone Amplifier 

Transistorised. 

£5/15/- 

Post 3/6. 


VERNIER DIALS 
3 INCH 20-1 RATIO 

T-50J. 15 0 

Post 2/. 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. 150Ma. 

Output plus 150v. Output. 

£11/17/6 

12v. D.C. Input. 400v. 150Ma. 

Output plus 200v. Output. 

£14/17/6 

28v. Input. 500v. 200Mu Out. 

plus 250v. Output. 

£19/17/6 

12v or 32v Input to operate TV 
Sets. 150 Watts. 


CITIZENS BAND 

27.240 Met Fonet 102B 
10 Transistor Transceivers. 
HlPower. 240 MW. 
Range to 10 miles. 

£32/10/- Each 


BELCON 

watt. 15 transistor, with squelch 
provision for two channels. 
Range to 60 miles under 
ideal conditions. 

£88/-/- PER PAIR 


£29/17/6 


PLAYMASTER 106 
AND 107 


Feb. and March R. TV & H. 

106 

WIRED AND TESTED. £42 

107 

£39/10/- 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
HI FI Output. 

6 or 12V Input. 3 to 45 ohm output. 
Including Connection diagramatics 
for mono, stereo, P.A. and Inter¬ 
com. use. 

£7/15/- 

SPEAKERS, 6in x 41n. 33 Ohm. 

£2 Each 

Pack and Post 5/« 

-Complementary Circuit, Encapsulated 
unit, Canadian manufacture. 

Parts for A.C. Power Supply 

Mono. *5 13 0 

Stereo.*6 5 0 


WIRED AND 
TESTED, 


PLAYMASTER 2 

With Wide Range Tuner in Cabinet, 
as Above. P.P. Output, 7 Watts per 

Channel. £39/10/- 


T.V. BOOSTER UNITS 

Improve results In fringe and country 
areas. No fitting required. 

£10/17/6 

Post, N.S.W. 5/, Interstate 7/6. 

T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono . . . . *3 13 

240V A.C. Stereo ... I 10 

Battery Mono . 9 15 

Battery Stereo . 10 13 

Battery Mono 45 r.p.m. 


SPEAKER VENTED 
ENCLOSURES 

With 8in Twin Cone Speakers 

fih«i. £9/10/- Each 

Vented Enclosures for 12in Speakers, 
c. ft. £11/15/- 


j In Cabinet 
Post. N.S.W. 


7/6, 


4 12 6 

Interstate 12/6. 


Send for full detailt on 
Radiogram Chatsit , TV and 
Amplifiert. 


PHILLIPS 

3 Rand Transistor 
Portables. 

Push Button Operation. 

£25 


Resistance Substitution 
BOXES 

24 Ranges. Switched. 

£3/12/6 

Condenser Substitution. 

9 Ranges Switched. 

£2/7/6 

Post N.S.W. 2/6; Interstate, 3/6. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 


Sin. 3 10 0 

12in. 3 19 6 

Sin. 2 5 0 


P.A. REFLEX HORNS 

WITH UNITS 

5 Walt 8 ohm. 7 5 0 

10 Watt 8 ohm.13 5 0 

35 Walt 15 ohm.18 0 0 

N.B.: As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

Dc Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. 

£13/15/ 

Post. N.S.W. 12/6, Interstate 17/6. 


COLLAR© STEREO 
TAPE DECK 

As used In R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£25/15/ 

2-Track Mono £19/-/- 


MECHANICAL FILTER 

For SSB Receivers. 

455 KC. Balanced or unbalanced 
as required. 

£19/17/6 p«,. »/. 


PHILIPS 
DISC JOCKEY 

4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post N.S.W. 7/6. Interstate. 12/4. 
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AMPLIFICATION 



636 KING STREET NEWTOWN 51-7008 



PLAYMASTER 2 
STEREO AMPLIFIERS 


PuSh-Pull. 8 Watt per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 

SIGNAL INJECTOR 

Transistorised. Fountain Pen sized 
Unit for Signal Tracer in Radio. 
TV and Amplifier Service. 

£2/7/6 

POST 2/6. 



GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker. £25/15/-. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boast. Two Twin Cone 
Speakers. ,£36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers .. £52/10/- 
60-Watt, 2 Unit 
4-12in Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 
p”e-set controls for frequency and 
intensity. £5/5/- extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speuk- 
J ers. Perfect reproduction on 20 
cycles. 

£72/17/6 

TAPE ECHO UNITS 

6 Brad malic Heads. 9 Speed. Up to 
30 rcve'bs. 

£72/10/- 

Suit any Amplifier. 



•• •_%. ® *■* 

£72/10/- 


1965 

COMMUNICATIONS 8 

R. TV and H.» January 
This outstanding receiver for Ham 
or General use. 

Wired — Tested 
Guaranteed 

With mechanical filter. 

£20 Extra 



TRANSISTOR CAR RADIO 

Push-button operation. High sensi¬ 
tivity. Tailored to fit most modern 
cars. 6v or I2v operation — state 
voltage. Polarity and speaker size. 

£29 Complete 

NEW RECORDING 
TAPE 


P.A. SPEAKERS 

8 WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to null. 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Watt Rating. 

£7/17/6 

REKLEX HORNS TO SUIT. 

£10/15/- 

I WEEKEND - HOLIDAY - EVENING 

\ DEMONSTRATIONS AT C0LLAR0Y \ 

\ PHONE XW5956 FOR APPOINTMENT TO TEST STEREO f 
GUITAR AMPLIFIERS AND TELEVISION. 

iimimiimiim^r ...... . .. 


3in Mylar L.P. 300ft 
5*4in Mylar L.P. l!50fl . 
5 J /4in Mylar D.P. 1650ft . 

7in P.V.C. 1200ft. 

7in Mylar L.P. 1800ft 
7in Mylar D.P. 2400ft 
10»/ 2 in Mylar L.P. 3500ft . 

Post 2/6 per Spool. 


10 
1 7 
1 17 
I 5 

1 17 

2 15 
4 15 



BATTERY 
CHARGER 




240 Volt A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 

amp. 6V, 12V 


DE LUXE 

£3 7 6 1' 2 amp., 6v-12v . . . . £4/17/6 


3 amp. 6V, 12V. TRC £6/12/6 ] “»»P.£8/7/6 

i I' n / i *7 / 4. 


4 amp. 6V, 12V, TRC £7/12/6 

5 Amp. 6V. 12V £7/19/6 

Post.. N.S.W. 7/6, Interstate 12/6. 


4 amp.£9/17/6 

6 amp.£10/17/6 

10 amp.£13/17/6 

Rail or Air Freight on. 


' 4 



PLAYMASTER 
BOOK SHELF UNIT 

To R, TV & H specifications. 
Mountain Ash, Maple or Walnut 
finish. 

Complete £14/5/ 


Crovs-over unit £1/12/6. 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation. 

2 Channel input. 

With mixing 15 ohm output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VI) operation If 
required. £7/10/ extra. 



R. T¥ § H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE, 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modificatons. 

£90/17/6 

Steel Cabinet to fit. 

£8 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£115 

TAPE RECORDER 
SPECIALS 

2-Track, Deck and Amplifier. 

To build into your own unit. 

£24/15/- 

4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 

Latest B.S.R. Deck with footage 
and level indicator. 


£45/15/- 



MULLARB FERRIER 
TACHOMETER 

Wired and tested. 

£10/7/6 

R. TV and H., July, August issue. 
State max. revs., voltage, polarity 
cylinders. 

INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

l'ost.: N.S.W., 3'; interstate. 7/6. 
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AMPLIFICATION 


★★★★★★★★★★★★★★★★PHONE 51-3845 



136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 



TEST EQUIPMENT 


S A 


> i) 


C.T.330 20K.OPV 

D.C. Volts, .6, 6, 30, 120, 600. 1200, 
3000, 6000 A.C. Volfs. 6, 30. 120, 
600, 1200. D.C. Current. .06-6, 60- 
600mA. Resistance. 6K, 600K, 6meg., 
60meR. D.B. minus 20 to plus 62. 

5 Ranges. Specially suitable for 
transistor use. 

£7/19/6 post s/. 
C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50. 250, 500, | 
1000. A.C. Volts. 10, 50, 250, 500, I 
1000. D.C. Current, .05, 5.50, i 

500mA. Resistance. 12K, 120K, 

1.2meg., 12meg. D.B. minus 20 to 
plus 62. 

£7/5/- Post 5/. 

S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 2.5. 10, 50, 250, 
1000 D.C. Current. lOuA, 2.5, 25. 
250mA, 10 amps. Resistance. 2K 
200K, 2M, 20M. D.B. minus 20 to 
plus 62. 

£10/12/6 Post, 7 / 6 . 




WIDE BAND 
OSGILLOSGOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6; 5-inch £55/15/- 


SERVICE STATIONS 
IGNITION ANALYSER 


LEADER 

SIGNAL GENERATOR 
LSG 11 

240r A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£15/15/- 

Post. N.S.W. 7/6, Interstate 12/6. 

SWEEP AND 
MARKER GENERATOR 

TV F.M. 531/532 
2 to 270 megs. 4 bands. 

5.5 meg. crystal for sound. I.F. 
sweep width to 12 megs. 

£69/10/ 




OSGILLOSGOPE 


P.T.34 1000.0PV 

D.C. Volts. 0, 10, 50. 250, 500, 

1 , 000 . 

A.C. Volts. 0, 10, 50. 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 


£ 2 / 12/6 


Post 5/. 


200H. 20K.OPV 

D.C. Volts, 5, 25, 50. 250. 500, 
2500. A.C. Volts, 10. 50, 100, 500, 
1000. D.C. Current. 50uA, 2.5, 
250mA. Resistance. 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

£5/7/6 Post, 5/. 

ALL PRICES NET. INC. S./TAX. 



Simple to operate Ouick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£51/15/- 



American 

Rayiheon Transistor 
Depth Recorder 


0 to 100ft. 

Direct reading in feet. 
Operates from internal 


V.T.V.M. 

7 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0, 1.5. 5, 15. 50, 150. 500, 
1.500 R.M.S. 

A.C.V. PTOP. 0, 1.4, 4, 14, 40. 

140, 400, 1,400. 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 D.B. to + 65 D.B. 

£21/5/- 

Poet 10/. 

H.V. Probe to 30 KV, £4/2/6. 


Simple installation and operation, 

Visual indication of large fish, 
battery or external supply. 

A MUST lor Fishing or Boating £42/10/- 
G.D.O. UNITS 

T.E. 18 LA FAYETTE.—8 Bands, 360Kc to 220 .Megs. 
240V A.C. operation. 

£19/15/- 

D.M. 81.—6 Band. 2 Meg. to 260 Meg. Nuvisterised. 
240V A.C. operation; Modulated; Calibration 
accuracy 2 p.c. 

£21/15/- 

D.M. 811.—Fully transistorised. Latest tunnel diode sys¬ 
tem. 6 Band. 3 Meg. to 260 Meg. Battery operation. 

£25/15/- 

Post: N.S.W. 5/-, Interstate 7/6 


T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, Insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 

£25/19/6 



T.E.22 
AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bands. 
Frequency response plus/minus 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output Impedance 5,000 ohm. 
Output volts, 0 to 7. 

£22/2/6 


• • 


% « w . 




VALVE TESTER 

Tests all valves, diodes, rectifiers, 
chocking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

£.13/7/6 

Post. N.S.W. 7/6, Interstate 12/6 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


II-FI and AUDIO by A. T. Collins. 
Soft cover (also available in a bound 
edition). 96 pages 7 by 4' inches 
of text material with many illustra- 
trations. Published by George 
Newnes Limited. London, England. 

This book would be of value to those 
vith a recent interest in and an elemen- 
ary knowledge of “Hi-Fi” audio. Its 
ext covers the fundamentals of Hi-Fi 
ind includes many practical projects for 
he home constructor. 

Various chapters cover: A High Sensi- 
ivity Amplifier, Two Valve Pre-amp and 
equaliser, Mains Gramophone Amplifier, 
>ome Common Causes Of Distorted Out- 
)ut, Output Transformers and Loud- 
peakers. Crossover Networks for Loud- 
peakers, Seven watt Quality Amplifier, 
-ive Valve Stereo Amplifier, Design for 
i Bass Reflex Cabinet, Design for a 
Radiogram Cabinet. 

The text is well written, easy to un- 
ierstand, and confines itself to only 
essential details of the projects or funda- 
nentals under discussion. Our review 
;opy from Hicks Smith and Sons Pty. 
Ltd., of 74 Reservoir Street, Sydney, who 
give the Australian price as 6/ for the 
soft cover version and 11/6 for the 
30und edition. (KWJ). 

★ ★ ★ 

Progressive Problems in Electrical En¬ 
gineering 1, by F. B. Lockwood and 
R. Dunstan. Published by Norman 
Price Ltd, London. Soft cover, 
51 by 81 inches, 124 pages. Text 
material with explanatory diagrams. 

A different approach to learning is 
dven in this book, where a brief ex¬ 
planation is given of fundamental theory 
ind then exercises in problems associat¬ 
ed with these fundamentals. The book 
s written for the English scholastic pat- 
ern and refers to preceding knowledge 
}f lower grade courses leading to the 
standard of information given in this 
Dublication. 

As pointed out in the preface the first 
three sections of the book cover revision 
of previous work completed in either the 
English Engineering Science G2 or 
Physics “O’’ level. Notwithstanding this 
drawback the material in the book 
:ould prove useful to the young student 
in electrical or electronic studies. 

Material covered in the publication in¬ 
cludes, Ohms Law, Power, Magnetism, 
Inductance, Transformers, EMF Gener¬ 
ation, Generators, Motors, Capacitors, 
Alternating Current and Resonant Cir¬ 
cuits. 

Handy for reference purposes or pre¬ 
liminary electrical studies. Our copy 
from Electronics Publications (Australia), 
22 Stanley Street, Peakhurst, N.S.W. 
Australian price 15/ plus 8d postage. 

★ ★ ★ 

S.A.A. PUBLICATIONS 

The standards Association of Aus¬ 
tralia has released two Australian stan¬ 
dards for the insulants used on electric 
cables and flexible cords. The stan¬ 
dards are C346 for rubber and rubber¬ 
like insulations and C347 for PVC 
[insulations. 

The standards are intended to define 
■;he various grades of the insulants in 
Jerms of their characteristic constituent 

ELECTRONICS Australia, April, 1965 


and maximum operating temperatures. 
A wide range of tests to check the gen¬ 
eral electrical and mechanical properties 
of the insulants are included in both 
standards. Copies of the new standards 
may be obtained from the various 
offices of the Standards Association at a 
cost of 10/ for C346 and 8/6 for C347. 

The Standards Association is also 
seeking constructive criticism and com¬ 
ment of a draft Australian standard 
specification for electrodeposited gold 
coatings for general engineering pur¬ 
poses. The draft is being issued as Doc. 
916, and copies may be obtained from 
the Association. Comment on the draft 
should reach the Association no later 
than May 31, 1965. 


ANECHOIC CHAMBERS 

Emerson and Cuming, Inc., have re¬ 
leased a 4-page illustrated brochure dis¬ 
cribing several new high performance 
anechoic chambers which they now have 
available. Emphasis is placed on recent¬ 
ly built chambers that incorporate spec¬ 
ial features such as a 6 x 15ft shielded 
door, functionality down to 100MC and 
exceptional quiet at X-band frequencies. 
Those interested in obtaining this bro¬ 
chure should write direct to Emerson 
and Cuming. Inc., Canton, Massachusetts 
U.S.A. 


AWV BROCHURES 

The Amalgamated Wireless Valve Co. 
Pty. Ltd., have released a 32-page cata¬ 
logue which provides concise technical 
information on RCA multiplier photo¬ 
tubes, vacuum and gas phototubes and 
a range of image converter tubes which 
they now have available. Recommended 
multiplier phototubes and image con¬ 
verter tubes are highlighted to facilitate 
type selection by designers of new equip¬ 
ment. 

Also included in the catalogue are 
spectral sensitivity and spectral energy 
emission characteristics for the differ¬ 
ent photosensitive devices, quick selec¬ 
tion charts specifying phototube con¬ 
struction and materials, socket and shield 
information for RCA phototubes, and 
dimensional outlines for each phototube 
and image tube. 

Also available from AWV is an 8- 
page semi-conductor guide which con¬ 
tains basic information on a specially 
chosen range of transistors and diodes. 
Over 270 types of semiconductors are 
included and they are grouped under 
the main headings of Power Switching 
transistors, Transistors for RF and IF 
Applications, Transistors for Small Sig¬ 
nal and Large Signal Applications, 
Computer Switching Transistors, Silicon 
Diffused Junction Rectifiers, and Ger¬ 
manium Signal and Compensating 
Diodes. 

These new publications are available 
free to design engineers and other in¬ 
terested persons who care to write, un¬ 
der a company letterhead, to AWV Sales 
Department, P.O. Bob 63. Rydalmere, 
N.S.W., or any interstate AWV office. 


Compact Solutions 

with Ledex . 


& 


i^fSROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

circuit selectors 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, SYDNEY. 2 0233 

Melbourne: Amalgamated Wireless (Australasia) Limited. Brisbane: Chandlers Pty. 
Ltd. Adelaide: Newton McLaren Ltd. Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. Hobart 8< Launceston: Amalgamated Wireless (Australasia) Limited. 

Mdii MSP 11-63 
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Electronic 

Engineering 

Enquire NOW: 

NEW BASIC TRAINING 
PROGRAMME AVAILABLE SOON 

This could hr your opportunity to equip yourself for the 
career of the future — ELECTRONICS . With basic training . 
you could go on to specialise in 


Radio - Television 
Telecommunications 
Computers 


® Data Processing 
• Telemetry 
Industrial Electronics 

—and hundreds of other high-pay skilled positions . 

WILL YOU FILL THE BILL TOMORROW? 

In a few years, the job market will change radically. New 
skills, new abilities will be wanted. The “good job" 
you hold down today may offer you less and less oppor¬ 
tunities for advancement as Electronics play their increas¬ 
ingly important role in industry year by year. 

The big-future industries such as aviation, shipping, sur¬ 
face transport . . . factories changing over to electronically 
controlled production lines . . . already face a critical 
shortage of men with basic electronic training. 

TECHNICAL TRAINING INTERNATIONAL 

A world-wide company with over 25 years experience in 
the field of specialised technical training (25,000 gradu¬ 
ates in better jobs since 1939) will shortly introduce the 
latest basic Electronic training program available in 
Australia. 

IF YOU ARE BETWEEN 18 and 45 YEARS, AND EARNING 
LESS THAN £40 PER WEEK ... IF YOU ARE SERIOUSLY 
INTERESTED IN TRAINING FOR A CAREER IN ELECTRONICS, 
FILL IN THE COUPON BELOW FOR FURTHER INFORMATION 
WITHOUT OBLIGATION. 

To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tel! me more about T.T.I. Training, 
without obligation to me. 

Name . 



Address 


J 


Forurn 

(Continued from page 59) 

Under “electromagnetic” a paralk 
situation exists where the term is use* 
to prefix a whole array of terms des 
cribing devices and phenomena relyin 
on predominantly magnetic properties 
Here again, there is an inference tha 
the “electro” part is a generalised refer 
ence to electricity, with “magnetic” thu 
operative term as opposed to “static.” 

There is little in any of these Ion, 
established terms to support the viev 
that “electromagnetic” there serves a 
a contraction of “electric” and “mag 
netic.” 

To be fair, however, the same tech 
nical dictionary quotes “static” as ; 
term sometimes used to denote charge: 
which are normally stationary; the oppo 
site term denoting charges in motion i 
given as “dynamic.” 

The dictionary also lists “electromag 
netic” in relation to wave motion a 
embracing the concept of an electri< 
field at right angles to a magnetic field 
both moving at the same velocity . . 
etc. This is in line with what K.S. has 
said but I think that the foregoing will 
have given some food for thought tc 
those who like to fossick around wore 
derivation and usage. 

The last par in K.S.’s letter may give 
further food for thought. He says: 

“Finally, could I buy an argument or 
the concept of lines of force? I feel thai 
this concept is not only redundant bu, 
quite misleading. We all know thai 
fields are not constrained to act only 
along specified lines (or tubes) and no¬ 
where else and surely it is just as easy 
to visualise a field as a region in space 
where a certain type of force exists, 
the direction and intensity of such force 
being functions of position and time. 

“Why bother with lines? 

Here, his query is not directed sc 
much at us as at a long-accepted con¬ 
vention. 

Under “lines,” our technical dictionary 
mention lines of electric flux, lines of 
electric force, lines of magnetic flux and 
lines of magnetic force. It defines mag¬ 
netic flux and states that it is measured 
in “lines (or megalines) or Maxwells” 

Perhaps we are faced with the prob¬ 
lem of having a unit based on a fiction 
which, while convenient, is rather too 
graphic. Perhaps we should ease up on 
the latter aspect. 

Last but not least, in what must surely 
be the most contested piece of copy 
which we have printed for many a long 
day, all three correspondents thus far 
mentioned missed what was the real 
howler. 

J.B. of New Town, Tasmania, writes: 

“In the section on ferrite rod aerials 
in the December “Answer Man,” the 
statement was made that the pickup is 
a maximum when the rod is end-on the 
signal source. As no one has reacted to 
this, 1 suggest you borrow a transistor¬ 
ised portable, preferably with poor AGC 
action and try it in a non-reflecting j 
area. Vm tipping that you will get a 
surprise” 

We didn’t have to get out a transis¬ 
torised portable, with any kind of AGC 
action! We just had to get out the type¬ 
writer and acknowledge a mistake 
prompted, probably, by unthinking con¬ 
fusion with non-ferrite frame aerials. S3 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the May issue must reach our 
office before April 7. Address your advertisement to The Advertising Manager, ELECTRONICS Australia, 
Box 2728 G.P.O., Sydney. 


FOR SALE 


ENTED ENCLOSURES. Pair 3 cu. ft., each con¬ 
taining M.S.P. 12 P8 and Rola 8 MPA. Suit 
stereo. P.A., etc. £20 pair or will se.’l speaker 
separate. MSP £6. Rola £2/10/. J. MARTIN. 
Tamleugh North, via Violet Town, Victoria. 
Phone Shepparton East 68-D. 


ELL PHILLIPS 2-inch CRO complete with hand¬ 
book. £12. Phone 82-6505 Melbourne, Vic. 


ELL: TRANSMITTERS AT14A complete. £65; 
Heath ,, Chevenne , ‘ 90W as new with manual. 
£75; 150W RF deck Geloso VFO QB3/300 

final. £25: Murphy B-40 RX, £40. W. J. 
BELL, Wanqoom, Victoria. Tel. Grasmere 225. 


iNKYO TCR802 TRANSCEIVERS. 27.24 Me. 1 
watt serial Input. Range 8 miles. £95. The 
Advertiser, 1 Knight Street, Toowoomba, Qld. 


f ALVE TESTER: Taylor model 45C and valve 
chart. As new. £35 or best offer. Miller and 
Cheney Refrigeration Pty. Ltd.. 271 Clarinda 
Street, Parkes, N.S.W. Phone 858. 


IOMPLETE TABLE TOP Compact 2 Metre Sta¬ 
tion. Professionally built, as new—2 hours’ 
use only. Tx in attractive metal cabinet. 12ln 
x 9in x 7ln with built-in Modulator—Power 
Supply—7 Tubes coupled to new Halllcrafters 
R.X. type SX 120 with Inbuilt converter xtal 
mike, also complete with Channelmaster Rota¬ 
tor and compass and 4 over 4 Ant. Cost 
£188, accent £85. O.N.O. Any insp. VK22HV, 
Phone 919-4647 or Box 296 P.O.. North 
Sydney. 


CUSTOM BUILT TRANSFORMERS: Power, Audio. 
Battery charters and rectifiers, etc. Single or 
quantity production. General Engineering: 
Tower fabrication. Fitting and Turning, and 
shectmetal work. Parkinson Transformers. P.O. 
Box 523. South Brisbane. Phone Beenlelgh 33. 


UODEL OSCILLATING MARINE ENGINE CAST¬ 
INGS. Blue Print. Tax 64/6 set. BOLTON. 72 
King Street. Sydney. Catalogue 7/-. 


SELL ALETEC LANSING SPEAKERS, pair 15ln 
Duplex coaxial, new, bargain. BAILY. 184 
Main Road, Huonville. Tas. 


COMMAND GEAR TX. RX. Mod., and Pye Re¬ 
porter Radiophone. SNEDDON, John Street, 
Cardiff. N.S.W. 


NATIONAL” Mod. 21OT 2 band 9 trans. radio, 
good order. £30. “National” 6 trans. radio, 
fair order, needs vol. control, £6: 4 trans. tape 
recorder, near new, tape and mike, near new. 
£10. A. GRAY, Mlnnel. Toobeah. S.W. Line. 
Qld. 


I.V CONDENSERS. 1 uf. 25KVW. £10; Trans¬ 
formers. 240/22KV, 15mA. £29: Auto trans¬ 
former, 0/240V In 11V. 20A. Switched steps. 
£25. JU2205. Sydney. N.S.W. 


fHOLESALER’S STOCK. Must be cleared. Bar¬ 
gains. 1400 valves, including octal, many 
old types. Pots. Resistors, Bramco Windings, 
etc. Write for price list to ALLEN, 201 Liver¬ 
pool St. Sydney N.S.W. 


ORGAN COMPONENTS. Send for our Illustrated 
catalogue listing parts kitsets circuit data 
and electronic organ keyboards, pedal boards, 
contact wires, wiper plates, contact blocks, stop 
switch, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts, such as felt strips, springs, felt 

washers, threaded rod and components for 
pneumatic actions. 

For the benefit of experimenters we list sets of 
<ia£a sheets available for several different 
designs of organs. 

Alan Douglas a transistorised design and the 
Clyde Organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
organs. 

Please send SI cheque or postal note to cover 
part cost of printing and posting. PESKA PTY. 
LTD. P.O. Box 306 Frankston, Vic. 


SELL. Ail back issues “R. TV & H.” In stock at 
ail times 1939-1955 copies 21 each; 56-59, 
3/ each; 1960 to date, 4/ each. Post Incl. 
Phone, write or call T. WEIR, 56 O’Connor St.. 
Haberfield, Sydney. 71-2569. Wanted to buy 
copies. 


RECORDING TAPE, top quality American Mylar 
base, 1800 on 71n reels, 36/ post free. KIRRI- 
BILLI RADIO. 14 Ennis Rd., Mllson’s Point. 
N.S.W. 


FOR SALE 


FOR SALE: CLASSIC 21-inch console TV set. Per¬ 
fect order, £19/10. 103 Enmore Rd.. Enmore. 
51-1011. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate In perfection. Sound- 
operated relays, built-in 2-channel mixer, auto 
slide projection, 4 heads. 4 tracks, 4-speed. 
A and B monitors, reverb., echo., stereo, 
mono freq. range to 20Kc, plus or minus 3 db 
dynamic range to 60 db. Wow and flutter less 
than .15 per cent, channel sep. 50 db. V.U. 
meters, auto rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto 
torque controls, remote control, rewind, play¬ 
back, recording stop and start, dlsconnectable 
auto recording level control, batt. and AC 
operation, etc., etc. German made, light and 
compact. You will never see more features or 
quality for your money. Push-button control. 

A dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: 

TOMLINS RADIO. 528 Liverpool Rd.. South 

Strathfield. 642-4215. Country and Trade 

Inquiries welcome. 


TAPE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any 
conditions. Country inquiries welcomed. 
TOMLIN'S RADIO, 528 Liverpool Rd.. South 
Strathfield, N.S.W. 642-4215. Sydney. 


NUVISTORS 7587, 8058, £4 each. Two metre 

transmitter, modulator, converter, pre-amp. 5 
over 5, £25 lot. 2 x 0C26. £2. VK2ZRD, 30 
Finlay Ave., Earlwood. N.S.W. 


NEW 8WR's in Magnavox slimline cabinets, £10 
each. 86-6249, N.S.W. 


SILICON DIODES: 


Guaranteed, Tax 

paid, Post 

free. 

Amps.: 

0.4 0.75 

3* 10 

20 35 

50PIV: 

1/10 

3/9 

28/ 

100PIV: 


4/ 13/ 

20/6 31/6 

200PIV: 

21 

4/3 15/ 

23/6 35/ 

300PIV: 


4/9 

etc. 

400PIV: 

4/ 

♦Available normal or 

500PIV: 

5/9 

reverse 

polarity (for 

600PIV: 

5/9 

combining heat sinks, 

700PIV: 

71 

etc.), same cost. 

800PIV: 

71 — 

GERMANIUM DIODES: 

900PIV: 

— 9/9 

50V/1A 

Power 21 ea. 

1000PIV: 

9/9 

30/10mA 

VHF 2/9 ea. 


Other ratings to 1500PIV, 50 Amps. Sili¬ 
con Controlled Rectifiers, 4.7 Amps, 50PIV 
to 700PIV, 47pf Voltage. Dependent Condensers. 
Zener Diodes, 5V to 1000V, various ratings. 
Power Transistors, 80V/15 Amps. S.A.E. for 
free Catalogue. MINIMUM ORDER: £1. Now 
available new revised technical design sheets, 
included with each order. ELECTRONICS AS¬ 
SOCIATES, 76-R View Street, Hobart, Tas¬ 
mania. 


NEW OC44, 45, 71. 72. 73, 74, SFT122. 108, 
152, 2N217, 269S, 7/6 ea. OC84, OA210, 
8/6 ea. OA211, 10/ ea. OC171. 2N370, 

371, AF116N, 117N, BYZ13, OA31, 12/6 ea. 
2N301, 250, 257, 21/ ea. OC23. 28. 29. 35. 
SFT 240, 22/6 ea. OA5.10. 81. 91, 4/ ea. 
Post and pack 1/6. CUSTOM ELECTRONICS, 
Box 1452, G.P.O., Adelaide, S.A. 


MOBILE TRANSCEIVERS, ex-taxl. Easily con¬ 
verted ham bands. 14 valves, complete receiver, 
transmitter. 12 volt. Vibrator, microphone, re¬ 
ceiver crystal. £10 each plus freight. TAXI- 
FONE SUPPLIES. P.O. Box 320, Ipswich, Qld. 


FOR SALE 


JOHNSON VIKING 6N2 transmitter, 150 watts 
input on 6 or 2 metres. One switch band 
change. Originally purchased from the U.S.A. 
for £185 by a late amateur who was unable 
to take delivery on arrival in January, 1965. 
Brand new, never used and still In original 
transit harness with valves, handbook and 
guarantee card. Wired by E. F. Johnson Co., 
Minn., U.S.A. Sell at £100. IAN N. COUSINS, 
3 Wootoona Tee., St. Georges. S.A. 


PROJECTOR, 16mm SOUND, new. £100. Suitable 
magnetic strip. Colour films. Cheap 16mm 
8mm magnetic coating on film. HALPIN, 12 
Swinburne Ave., Hawthorne, Vic. 81-4724. 


A-CLASS TAPE RECORDERS and dictating equip¬ 
ment from Australian sole agents for Uher 
and Stenocord. W. Germany. Expert adviser 
for applications of HI-FI sound recording equip¬ 
ment In home, office, or outdoors. ATRAM 
PTY. LTD., N.S.W.. 5 McLaren Street. N. 

Sydney. Tel. 92-4177. Vic., 28 Wellington 
Street. St. Kilda. Tel. 51-4577, 


R 4 M, 120 back issues, £3. 57 Beaver St.. E. 
Malv., Vic. 211-3365. 


PROJECTOR. CINEKON 8mm, £12. Sinel test 
OSC.. £6. 81-2143 (Syd., N.S.W.). 


NEW TRANSISTOR portable radiogram, Krlesler. 
perfect order, no motor or pickup, £17. 103 
Enmore Road, Enmore, N.S.W. 51-1011. 


READER SERVICE 


TRANSISTOR RADIO REPAIRS. All make, of 
Japanese sets repaired. We have most spare 
parts, but for use In repairs only. Send set. 
less leather case, by reg. post from anywhere 
in Australia. 7-dav service. “Toughies” take a 
little longer. We also repair Jap. grarno. 
motors to keep correct speed. 

PETER G. BROUGHTON. 209 George St., 
Sydney. Phone 27-5831. 


BENDIX RADIO COMPASS, automatic and manual 
types, repairs and spares. 42 Cambridge 
Ave., Vaucluse, N.S.W. 37-3264. 


REPAIRS TO RECEIVERS, transmitters, construc¬ 
tion, testing, TV alignments, Xtal convs., any 
frequency, £18/10/ plus tax. ECCLESTON ELEC¬ 
TRONICS, 146a Cotham Rd., Kew, Vic. 30-377 


SWAP FOR RECORDS! New Records. Trade-Ins 

(up to 40%). Record Exchange Service: 7SP, 
1/6: 7EP, 2/6: 10LP, 4/6; 12LP, 6/ each. 

By mail. Write: R. SWAPS MAIL ORDERS. 

Box 265, P.O., Broadway. QLD. 


ELECTRONIC ORGANS. Do not build yourself an 
organ without first consulting us. Send for 
initial Information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps 
required. THE ELECTRONIC ORGAN CO.. 11 
Cadow St., Pymble, N.S.W. (Mall only). 


MICROGROOVE DISCS FROM YOUR TAPES. Also 
tape copying service. Highest quality discs 
interstate inquiries welcome. V1TATONE RE¬ 
CORDING STUDIOS, 8ox 12. P.O., Lane Cove, 
N.S.W. Phone (Sydney) 42-6154. 


CHASSIS-CABINETS—RACKS. 

Designed for the amateur, contemporary stand¬ 
ard range in several sizes and colours. Example: 
14 J 4ln wide x 11 in deep x e’jin high in 16g 
aluminium with uncut chassis. Dual tone finish, 
to your choice from our standard colours. Ideal 
for mobile or table top TX/RX. £7/10/ plus 
sales-tax. Other cases from 25/. Full Informa¬ 
tion from: ELECTRONIC CABINETS, 77 Gow 
Street. Padstow. N.S.W. Telephone 77-3678. 
70-4989 after 5.30 p.m. 


HALLICRAFTERS SX-111, MK 1 Amateur band 
receiver selectable USB, LSB, Prod. Det.. 
Xtal cal., etc.. In perfect cond. £150. G. A. 
VAN der HARST. 21 Dudley Cres.. Marino. 
S.A. Tel. 96-3136. 


TRANSISTOR III RECEIVER KITSETS. Designed 
for long-range reception. This set is complete 
to last screw and Includes an attractive plastic 
case. Full price, 69/6. Transistor III amp. kit. 
full price, 
these kitsets. 

58. P.O., Campsie, N.S.W. 


price, 69/6. Transistor III amp. kit. 
49/6. Send for free Information on 
ets. HALLARD ELECTRONICS. Box 


DECCA FFSS PICKUP, new £30. Ortophon mono 
diamond ”C head’’ LP. Sapphire “A head” 78, 
as new. £25. AR8 240 volt. £25. G. WAITE. 
Congupna Rd., via Shepparton. Vic. 


TAPE RECORDER OWNERS! The Australian Tape 
Recording Society will soon ODen it* Pre- 
Recorded Tape Library. Members can now 
receive discounts on tape and equipment of up 
to 30 per cent. Write: Box 9, P.O.. Crow’s 
Nest. N.S.W. 


WANTED 


WANTED HI-FI Tuner Gram Cabinet; good qual¬ 
ity tape deck. 19 Riverview Street. Lane 
Cove, Sydney. 42-5463. 


RADIO SERVICE MANUALS. N. Wong, Emerald. 
Qld. 


MARCONI 1155 RECEIVER, good working order. 
Must be converted for 240V AV operation. 
Offers to Alan Townsend, 223 Bazaar Street, 
Maryborough, Qld. 


WANTED: AVO VALVE TESTER. 64 Manor 
Road, Hornsby, N.S.W. JU 2205. 


WANTED: 52 AND 144 RX TRX converters. 78 
Aberdare Rd., Cessnock, N.S.W. 
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Asdic Stereo Specially House and 
Brisbane Agencies . Inside Back Cove 


A.C.E. Radio. 58, 122, 123, 12- 

Adeola Products Pty. Ltd.10f 

AKAI Electrical Co. & 

Atram Pty. Ltd. 68 

Amplion (A’sia) Pty. Ltd.95, 112 

Amalgamated Wireless (A’sia) Ltd. . . 32 

Aegis Manufacturing Co. Pty. Ltd. 9“ 

A.R.T.C. Pty. Ltd.Back Covei 

A. and R. Transformers Pty. Ltd. . . 8C 
Arrow Electronics Co. Pty. Ltd. . . 104 
Amateur Astronomers Supply Co. . . 53 

Audio Engineers Pty. Ltd. 69 

Bright Star Radio Pty. Ltd.llfl 

Broadway Electronics Pty. Ltd. . . 2,2 

Broughton, Peter G. 87 

Brown and Watson Pty. Ltd. 82 

Cannon Electric Pty. Ltd. 34 

Classic Radio.98, 99 

Classified Advertisements.127 

Collins Radio.108 

Command Tape. 88 

Cunningham, R. H.31, 119 

Deitch Bros.118 

Disk-Record Studios.103 

Ducon Condensers. 24 

Electron Tube Distributors.116 

Electronics Assoc.103 

Electronics Publications (Aust.) .... 44 

Encel Electronics. 15 

Electronic Developments Pty. Ltd. 90, 91 
Ferguson Transformers Pty. Ltd. . . 72 

Fairchild (Aust.) Pty. Ltd.4,5 

General Accessories Pty. Ltd. 38 

George Newnes. 84 

Gilbert, A. 55 

G. R.D. Instruments Pty. Ltd. 94 

Gray, Simon Pty, Ltd.36, 92 

Ham Radio Suppliers.112 

Homecrafts Pty. Ltd. 62 

H. B. Radio Products.83, 101 

International Correspondence School 33 

Jacoby, Mitchell and Co.22, 74 

JH Reproducers. 96 

Keith Winser. 89 

Kuenzli, Ernest Pty. Ltd. 93 

Levinsons Ptd. Ltd.100 


Manufacturers Special 

Products. 27, 76, 125 

Magrath, J. H. and Co. Pty. Ltd. . . 60 

Mastersound Sales Pty. Ltd.106 

Master Elecfrics Pty. Ltd. 56 

Mectronics Pty. Ltd. 89 

Mullard (Aust.) Pty. Ltd. 20 

McLellan, W. J. and Co. Pty. Ltd. 48 
Maurice Chapman and Co. Pty. Ltd. 97 
National Radio Supplies .. .. 114, 115 

O’Rourke Ind.104 

Paragon Radio.120 

Philips Electrical Ind. 42 

Pye Ind.119 

Quad. 10 


R.A.A.F. 26 


Rosicrucians. 78 

Rola Special Products. 16 

Recorded Music Salon. 82 

Radio House Pi>. Ltd. . . 49, 50, 89, 113 

R.C.A. of Aust. Pty. Ltd. 70 

R.C.S. Radio. 78 

Radio Despatch Service. 53 

Rowe and Co.84, 102 

Standard Components Pty. Ltd. . . 51 

Stoncfield Pty. Ltd. . . . ..103 

Stotts Correspondence School . . . . 51 

Sure Brite Picture Tubes. 35 

Selex Deccal Pty. Ltd. 18 

Technical Training Inst’.126 

“Tekni-cals’’. 73 

Tudor Radio.Ill 

United Radio Distributors. 65 

Universal Stylus Co. 83 

University Graham Instruments .... 40 

Waltham Trading Pty. Ltd.107 

Wedderspoon, W. C. 30 

William Willis Co. Pty. Ltd. 54 

Warburton Franki Pty. Ltd.44, 66 

Watkin Wynne Pty. Ltd. 53 

Zephyr Products Pty. Ltd.52, 108 
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.ATE Preamplifiers 

■ ■l IMa for Brenell 

'INAL d . ecks "° w 

also available 

:XTRA f "" K! 


THE MONTHLY NEWS SHEET FOR ALL 
HI-FI ENTHUSIASTS . . . APRIL, 1965 


BRILLIANT NEWCOMER 
WELCOMED BY 
RECORDER ENTHUSIASTS 


BASIC SPECIFICATIONS 
FOR ALL BRENELL 
MODELS: 

4 record/playback speeds — 1 £, 
3£, 7i, 15 i.p.s. • 3 independent 
motors (capstan drive - hysteresis 
synchronous) • reels up to 8i in. 
(3,600 ft. of D.P. tape plays for 
over 12 hours at H i.p.s.) • inter¬ 
locked controls • pause control 

• digital rev. counter • superim¬ 
pose switch • fast rewind in either 
direction (1,200 ft. in 45 secs.) in¬ 
stant stop without tape spillage 

• exceptionally low wow and flut¬ 
ter content — below 0.05% at 15 
i.p.s., 0.10% at 7* i.p.s., 0.15% 
at 3i i.p.s. and 0.25% at 1| i.p.s. 


Connoisseurs of tape recording have given an enthusiastic reception to the BRENELL 
range of recorders. Well known to readers of overseas magazines, BRENELL 
recorders are a recent arrival on the Australian market and are now readily available 
for the first time. 

They are high-grade and flexible performers of near professional standard. Mono/ 
stereo recorders can be purchased from £174/13/6, and mono/stereo decks from 
£51/19/7. Pride of the range is the BRENELL STB1/5/2, incorporating twin 
recording amplifiers, twin replay preamplifiers, half track mono/stereo recording 
facilities, plus half track and quarter track stereo facilities. It is designed for use 
with all makes of Hi-Fi amplifiers. 

The Brenell STB1, although primarily designed for stereophonic use in conjunction 
with Hi-Fidelity amplifiers, will no doubt find favour with many enthusiasts 
who do not indulge in the delights of stereophonic sound; for example the cine 
film requires a sound accompaniment including speech, music and sound effects 
which cannot easily be prepared on a “normal” tape recording; the Linguist 

will save valuable time and avoid errors if he can play a “master” language 
tape on one track and make his own recording on another track in order that 
a comparison of his efforts with the “master” may be heard in quick succession 
and as frequently as he wishes. 

Some folk require a recording unit for “permanent” intallation into their Hi-Fi 
consoles whilst others demand a “portable” — the STB1 is designed to suit both 
requirements for it is supplied in a carrying case from which it may be quickly 
and easily removed for transfer to a permanent site. Such a dual requirement 
is met by building the deck and amplifiers into a robust metal frame and 
inserting this unit into a strong wooden case. The technician will realise that 
by this method of construction we have made possible the permanent “dressing” 
of leads and avoidance of “hum loops” — two difficult problems which often 

confront him. 

We are aware that more and more prerecorded stereo tapes are being made 
under the 2/4 track system, yet many enthusiasts insist on 2/2 track record/ 
replay facilities in order to obtain the many advantages of the 2/2 system, 

therefore, instead of resorting to the compromise of fitting 2/4 track heads 
which may be adjusted for height, we have added a 2/4 track replay head 

to the 2/2 record/playback model in order that mono and stereo 2/4 tapes 
may be replayed. (It should be noted that whilst a 1/2 track mono tape will 
replay on a 2/4 track head, a 2/2 track stereo tape may be unsuitable for 
correct reproduction on a 2/4 track head). 


For enthusiasts, BRENELL decks 
are available as separate units with 
variety of heads for mono and 
stereo. Each deck accommodates 
up to four heads. 


BRENELL MARK 5 
TYPE M 

A development of Mark 5 Series 
2, giving mixing, superimposing, 
monitoring facilities. Two ampli¬ 
fiers for recording and playback 
—accurate level meter ensures un¬ 
varying quality recordings. 


For all your Hi-Fi requirements, call in or write to: 

ASDIC STEREO SPECIALISTS 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1014 j NAME 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. 4-5466 


Please send, free and post free, details of 
Brenell tape recorders and decks. 


ADDRESS 


STATE 





























YOU _ 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 

I CAN THOUSANDS OF SUCCESSFUL STUDENTS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. fend for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 


For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


PROFITABLE CAREERS | 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search, sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me , without obligation , your fre 
booklet “Careers in Radio and Television 

NAME . .. 

ADDRESS ...-.. 
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